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A MONOGRAPH’ OF THE SOUTH ASIAN, 
PAPUAN, MELANESIAN AND AUSTRA- 
WAN FROGS OF THE GENUS 
RANA. 


By G. A. BOULENGER, LL.D., D.Sc., F.R.S., etc. 
(Published by permission of the Trustees of the British Museum), 


The species of the large genus Rana, now about 195 in num- 
ber,? have long been in need of a thorough revision. In the 
following pages I propose to deal with those inhabiting the Indo- 
Malay Region, or rather Southern Asia, to which I have added 
the few which extend the range of the genus to the Papuan and 
Melanesian islands and the extreme north of Australia (Cape 
York). I have taken as the northern and western limit of the 
area dealt with a line drawn from Palestine through Northern 
Persia, the Hindoo-Coosh (Hindu Kush) and Karakorum mountains 
to and including the Yang-tse-Kiang, a limit answering better the 
requirements of a survey of the distribution of Tailless Batrachians 
than those usually adopted for other groups of animals. 

The collection of the British Museum has greatly increased of 
late and affords ample material for the study I have undertaken ; 
in addition to this I have received much help from Dr. Annandale, 
both in material and in discussing some knotty points in con- 
nexion with Indian species. My grateful thanks are due to him. 

I therefore hope and trust the detailed descriptions I have 
drawn up, making use of several characters hitherto neglected, 
will prove of lasting value for the better understanding of the 
species, and of their inter-relationships. The description of Frogs 
is much more difficult than that of Reptiles, the naked skin depriv- 
ing us of the aid derived from the proportions and disposition of 
the shields and scales and their numerical characters; measure- 
ments of the different parts of the body are of first importance, 
and I have therefore prepared tables of very numerous adult or 
half-grown specimens, in order to convey exact information on this 
point, and also to show the amount of individual variation, a 
matter of great importance which is so often passed over. 


! At Dr. Boulenger’s request I have added notes on the habits, geographical 
range, etc., of species with which I am personally acquainted. These notes are 
enclosed in square brackets and initialled. NM. Annandale. 

2 Nearly twice the number given in my Catalogue of 1882, after elimination 
of the Madagascar species which are now placed in the genera Mantidactylus, Blgr. 
and Aglyptodactylus, Blgr. 
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The time has come to rid ourselves of the empirical methods 
which have necessarily prevailed so long in zootaxy, and to en- 
deavour to group species, as far as possible, according to their 
probable phylogenetic relationships, and for this purpose it is desir- 
able to fix one’s ideas by establishing a theoretical prototype 
from which phyletic lines may be drawn up. This I have re- 
cently attempted to do in a paper! of which an abstract is here 
given. 

The Fivmisternia are certainly derived from the Arcifera, as 
shown by their ontogeny, and among the latter the Cystignathidae 
agree in so many points with the Ranide that we may legiti- 
mately assume a direct genetic relationship between them. 

Dealing first with external characters, I consider the com- 
plete separation of the outer metatarsals by web as the most primi- 
tive character, which is not correlated with the degree of develop- 
ment of the web between the toes. In all the series of allied forms 
in which the phyletic tendencies are clearly indicated, we can follow 
the gradual reduction of the membrane; the species with fully 
webbed toes are, therefore, the least specialized, so far as this 
character is concerned. 

The dilatation of the tips of the digits is a specialization 
culminating in the large scansorial discs of the species adapted to 
an arboreal life. ; 

The primitive frog must have had a well-developed tympanum 
covered by a very thin skin. The reduction of the organ, which 
may be completely concealed under the thick skin, leads to its 
suppression (R. pleskez). 

The prominent glands on the back have often a tendency to 
run together in longitudinal ridges, irregular at first and ulti- 
mately localized, such as the dorso-lateral fold which characterizes 
a great number of species. However, this fold may again disap- 
pear, as some species of Hylorana seem to show; it is therefore 
necessary to distinguish, from the other characters taken in con- 
junction, whether the absence of the fold is primary or secondary. 

The skeleton affords important indications for judging of the 
phylogenetic relationships. I have limited myself to the use of 
characters which may be ascertained without difficulty on spirit 
specimens. Such are those derived from the skull, which can be 
examined by lifting up the skin, usually feebly adherent, and the 
pectoral arch, which can be exposed by making an incision along 
the breast and removing the muscles. ‘The shape of the terminal 
phalanges is easily revealed by the dissection of the tip of one of 
the fingers or toes. 

I regard as the most typical a skull such as that of R. hexa- 
dactyla, in which the nasals are large, and in contact with each 
other and with the frontoparietals, the upper surface of the eth- 
moid being covered over. From sucha type we may derive on the 
one hand those forms in which the cranial roof is expanded, and 


1 Bull. Soc. Zool. France, 1918, p. 111. 
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the bones rugose and more or less confluent with the skin, on the 
other those in which the nasals and the frontoparietals are reduced. 

Most species agree with the type of the genus, Rana tem- 
porarta, in having a strong, horizontal clavicle {so-called precora- 
coid), and a simple omosternum (episternum). But the omo- 
sternum may be forked at the base, A-shaped, and this I regard 
as a specialization; whilst the oblique direction of the clavicle, 
diverging from the coracoid towards the median line, as in a 
few African species, is certainly ain approximation to the original 
condition in the Cystignathidae. The African frogs of the subgenera 
Hildebrandtia and Ptychadena show a high specialization in the 
reduction of the clavicles. 

The species with simply pointed terminal phalanges I regard as 
the most primitive ; a transverse distal expansion, which may be 
carried so far as to give the bone the shape of a T or a Y, in con- 
nexion with the scansorial discs, isa departure from the primitive 
type, and so is the claw-shaped phalanx which is characteristic of 
Ptvchadena.! 

Basing our considerations on these theoretical conceptions, we 
find that Rana hexadactyla is, among Asiatic species, the nearest 
approach to the ideal prototype: Outer metatarsals separated, fully 
webbed toes, pointed fingers and toes, distinct tympanum, absence 
of dorso-lateral glandular fold, condition of the skull. In the 
shoulder-girdle, with horizontal clavicles and forked omosternum, 
it is, however, more advanced than some of its African congeners. 

I therefore start with R. hexadactyla, from which the series 
headed by R. tigrina and R. grunniens can be directly derived. How 
other series, corresponding to the subgenera into which the genus 
is divided, may be derived from Rana, sensu stricto, is expressed in 
the synopsis given further on. 

Having explained the principles by which I have been guided 
in the classification of the species, I need hardly add that their 
application is not without many difficulties, which I am still unable 
to overcome. I trust, however, that the present arrangement con- 
stitutes a marked progress on past attempts. 

A few words of explanation are necessary concerning the 
method of taking measurements. 

The length of the head and of the snout are taken along 
the axis, and the posterior extremity of the head corresponds to 
the articulation of the skull with the vertebral column, which can 
be approximately ascertained, in the flesh, by feeling with the 
points of the compasses. The width of the head is the greatest 
width, at the commissures of the jaws. 

The tympanum,” of which the greatest diameter is given, is 
compared with the eye, measured along the side of the head. The 
limbs are measured fully stretched out, the hind limb from the 


1 Cf. Boulenger, C.R. Ac. Sci. Paris, CLXV, 1917, p- 987: 
2 In a recent paper published in the Records of the Indian Museum (XV, 
1918, p. 97), Mr. Baini Prashad proposes to substitute the name ‘ tympanic area ’ 
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middle line of the thigh where it joins the body. By foot is meant 
the foot without the tarsus; it is measured from the tarso-meta- 
tarsal articulation. Each finger or toe is measured from the 
point at which it joins its fellow, and if this is not the same on 
both sides, as in the case of the fourth toe, from the point most 
remote from the tip. The length of the first toe is reckoned from 
the distal extremity of the base of the inner metatarsal tubercle. 


Genus. Rana, L. 


Tongue extensively free and more or less deeply notched and 
bifid behind. Vomerine teeth (exceptionally absent). Pupil 
roundish-subtriangular or horizontal, or rhombic and very contrac- 
tile! Fingers free, toes more or less extensively webbed (excep- 
tionally nearly free). Omosternum and sternum with a bony style. 
No intercalary bone between the penultimate and distal phalanges. 

Divided into 9 subgenera :— 

I. Clavicles strong, straight or feebly curved, horizontal or directed forward, 
narrowly separated on the median line. 
A. Digits not dilated at the end, or with dilatations devoid of horizontal groove. 
1. T'ympanum present ; squamosal not forming a suture with the maxillary. 
a. Outer metatarsals separated by web, at least in the distal half. 


Rana, sensu stricto. Type: R. temporaria, L. 14 Eurasian species, 22 
American, 11 African, 45 Indo-Malayan, 1 Papuan. 

6. Outer metatarsals united or separated only in their distal extremity ; 
omosternum usually forked at the base.? 


Tomopterna, D. et B. Type: T. delalandii, D. et B. 4 Indian species, 4 
African. Burrowing forms, connected with Rana (XR. tigrina-limnocharis group) 
through the Indian R. rufescens, Jerd. 

2. Tympanum present ; squamosal forming a suture with the maxillary. 

a. Outer metatarsals completely united ; omosternum entire. 

Pyxicephalus, Vsch. Monotype: P. adspersus, Tsch., Africa. Burrowing 
form like the preceding, probably derived from another group of Rana. 

6. Outer metatarsals separated in the distal third or fourth; omosternum 
forked at the base. 


Aubria, Blgr. Monotype: R. subsigillata, A. Dum., Africa. Probably 
derived from the RX. tigrina group, like Tomopterna, but in a different direction. 


to ‘tympanum’ as universally used. When we say the tympanum is distinct, we 
do not convey the idea that it is exposed ; just as we are fully justified in stating 
that the eye of a frog is distinct even when the transparent lower lid is drawn 
over it. Mr. Baini Prashad has quoted various authors to show that ‘‘a great 
deal of confusion exists regarding the tympanum being a structure distinct from 
the skin or otherwise.’’ He should have referred to the introduction to my book, 
‘The Tailless Batrachians of Europe’ (Ray Society, 1897), in which (p. 11), 
dealing with the external characters, I have thus described the state of things :— 
‘“ The tympanum, or drum of the ear, is absent in Bombinator and Pelobates. 
When present it may be concealed under the skin, as in some specimens of 
Discoglossus, Pelodytes, and Bufo vulgaris, or appear on the temple behind the 
eye as a round or oval disk covered with thin skin.”’ 

1 As in R. corrugata, kuhlii and spinosa. f 

2 The character suffers exceptions, as Miss Procter has pointed out to me 
that the omosternum may be simple in specimens of R.delalandii. Is this to be 
regarded as a case of reversion to the original condition? It shows at any rate 
that great systematic importance cannot be attached to the shape of the omo- 
sternum, 
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3. No tympanum ; outer metatarsals separated in the distal third or fourth ; 
omosternum entire. 

Nanorana, Gthr. Monotype: N. pleskez, Gthr., Kashmirand Thibet. Con- 

nected with the R. liebigii group through R. blanfordii, Blgr. 
B. Toes, often also fingers, dilated at the end, the dilatation, or disc, bearing a 
crescentic or horseshoe-shaped horizontal groove. 

1. Outer metatarsals united or separated only in the distal third ; omosternum 

forked at the base. 


Discodeles, Blgr. Type: R. guppy, Blgr. 6 Indo-Malayan species, 3 Mela- 
nesian. Connected with Rana (RX. grunniens group); leads to the Indo- Malayan, 
Papuan, and Melanesian genera Cornufer, Tsch., and Platymantis, Gthr. 


2. Outer metatarsals separated at least in the distal half ; omosternum entire. 


Hylorana, Tsch. Type: R. erythraea, Schleg. 58 South Asian species, 1 
African, 5 Papuan and Melanesian. Completely connected with Rana (Ranae 
typicae) ; leads to the Indo- Malayan genera Stauwrois, Cope, and Simomantis, Blgr.! 


II. Clavicles very slender, curved or directed obliquely backwards, widely sepa- 
rated on the median line. 


A. Outer metatarsals united ; omosternum entire. 


Hildebrandtia, Nieden. Type: R&. ornata, Peters. 7 species from Africa. 
Burrowing forms. 


B. Outer metatarsals separated ; omosternum forked at the base; distal pha- 
langes claw-shaped. 


Ptychadena, Blgr. Type: R. mascareniensis, D.et B. 16 species from Africa, 


These two last subgenera are probably derived, as divergent 
series, from a common ancestral type connected with the subgenus 
Rana. 

The following diagram expresses the relations between these 
subgenera, as I conceive them. 

Ptychadena. Aubria.  Hylorvana. Dtscodeles. Nanorana. 


a oie ee 


ae 
vs 


Rana. 


Hildebrandtia. 


Tomopterna, —————. 


——_———-Pyxicephalus. 


Subgenus Rana, s. str. 


SYNOPSIS OF THE SPECIES. 


I. Dorso-lateral glandular fold absent or, if present, not connected with the 
supratemporal fold; outer metatarsals separated at least in the distal half. 
A. Tympanum very distinct, smooth; nasal bones in contact with each other, 
with two exceptions? ; omosternal style forked at the base. 
1. Inner metatarsal tubercle small but very prominent, pointed, digitiform ; 
_ fingers pointed ; toes webbed to the tips ; male with external vocal sacs. 
Vomerine teeth in strong oblique series in the adult ; 
first finger longer than second; toes pointed; tibia 
2 to 25 times as long as broad; throat and belly with 
granules and small warts... ue .. &. hexadactyla, Less. 


(Gate Boulenger, Ann.and Mag. N. H. (9) |, 1918, p. 372. 
2 R. microdisca and palavanensis. . ; 
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Vomerine teeth in small groups; first and second 
fingers equal; tips of toes swollen or dilated into very 
small discs ; tibia 23 to 34 times as ee as broad ; 
throat and belly usually smooth ... &. cyanophlyctis, Schn. 
2. Inner metatarsal tubercle small or ‘large, blunt or compressed, not digiti- 
form ; toes 4 to entirely webbed. 

a. Toes with obtuse or slightly swollen tips ; vomerine teeth between the 
choanae, often extending posteriorly beyond them ; male with a more 
or less developed pad on the inner finger. 

a. No outer metatarsal tubercle; toes # to entirely webbed ; first finger 
longer than second ; tibia 2} to 3 times as long as broad; male with 
external vocal sacs. 

Toes completely webbed; tibio-tarsal articulation 


reaching tip of snout .. &. verruculosa, Roux. 
Toes completely or nearly completely webbed ; tibio- 
tarsal articulation not reaching tip of snout .. R.tigrina, Daud. 


Toes incompletely webbed, or with the web deeply 
notched ; tibio-tarsal articulation not reaching tip of 
snout .. &. cancrivora, Gravh. 
B. Usually z a more or less distinct outer metatarsal tubercle. 
* Toes 2 to 3 webbed; tibia 3} to 4 times as 
long as broad ; head and back rough with 
warts of unequal size; male with internal 
vocal sacs eeu pais verrucosa, Gthr. 
** Toes usually not more than 3 webbed, rarely 2; male with ex- 
ternal vocal sacs. 
Toes } to 2 webbed; tibia 2% to 35 times as long as 
broad ; tibio-tarsal articulation not reaching beyond 
tip of snout ; first finger longer than second ... &. limnocharis, Wiegm. 
Toes not quite } webbed ; tibia 3 to 4 times as long as 
broad ; tibio- tarsal articulation not reaching tip of 
snout ; first finger not or but very slightly longer than 
second fe on .. R. greentt, Blgr. 
Toes barely 4 webbed ; tibia 4 to 4% times as long as 
broad ; tibio-tarsal articulation reaching tip of snout 
or bey ond ; first finger longer than second ... R. brevipalmata, Peters. 
j. Toes with the tips dilated into distinct discs; male without or with inter- 
nal vocal sacs, without enlargement of the fore limb or inner finger, 
often with tooth-like bony processes in front of lower jaw. 
a. Vomerine teeth extending behind level of choanae, or entirely behind 
them. 
* Tibia 3 to 4 times as long as broad ; nasal bones large and in contact 
with each other and with the frontoparietals. 
+ Toes $ to entirely webbed ; interorbital region flat. 
§ Fi irst finger much longer than second. 
Tympanum 5 to % diameter of eye; tibia more than 
twice in length ‘from snout to vent; heels not over- 
lapping ; male without vocal sacs, without tooth-like 
processes in lower jaw . R. grunniens, Daud. 
Tympanum % to § diameter of eye ; tibia re to 24 times 
in length ‘trom snout to vent; heels overlapping ; 
discs of toes very small, oie without vocal sacs, 
with tooth-like Bee esees in lower jaw... . &. macrodon, D. et B. 
Tympanum j to 2 diameter of eye; tibia 2 to 23 times 
in length fom snout to vent; heels not overlapping ; 
discs of toes rather large ; male with vocal sacs, with 
tooth-like gy lees in lower jaw wan ... R. magna, Stejn. 
Tympanum ¢ to } diameter of eye ; tibia nearly 2 to 23 
times in length from snout to vent ; heels ov erlapping ; 
discs of toes very small; male with vocal sacs, with 


tooth-like processes in lower jaw ... R. modesta, Blgr. 
§§ First finger not much longer than second. 
Tympanum 4 size of eye; first finger as long as ora [v. Kamp. 


little shorter than second _,,, a ... &. microtympanum, 
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Tympanum 3 to 3 diameter of eye ; first finger a little 

longer than second; tibia 13 to 2+ times in length 

from snout to vent ; heels overlapping ; male without 

vocal sacs, without tooth-like processes in lower jaw R. dortae, Blgr. 

++ Toes 2 to nearly entirely webbed ; male with the interorbital region 
very convex, swollen behind, with tooth-like processes 1n the lower 
jaw, no vocal sacs, and the tympanum as large as or a little 
larger than the eye. 
Tibia at least twice in length from snout to vent ; inner 
metatarsal tubercle } to 2 length of inner toe; inter- 
orbital swelling of male rounded behind ... R.macrognathus, Blgr. 
Tibia at least twice in length from snout to vent ; inner 
metatarsal tubercle 4 to 4 length of inner toe ; inter- 
orbital swelling of male followed by a dermal flap... XR. pileata, Blgr. 
Tibia 1+ to 2 times in length from snout to vent ; inner 

metatarsal tubercle about 3 length of inner toe ; back 

with 8 or 10 glandular longitudinal folds ; interorbital 

swelling of male foliowed by a knob-like prominence R. plicatella, Stol. 

+tt Toes 4 to } webbed ; tibia 1% to 2 times in length from snout to 
vent. : 
Tympanum 4 to 2 diameter of eye ; inner metatarsal 

tubercle feebly prominent, 2 to 2 length of inner toe ; 

male without vocal sacs, without tooth-like promi- 

nences in lower jaw Hy ah ... R. hascheana, Stol. 

Tympanum 2 to # diameter of eye; inner metatarsal 

tubercle very prominent, 2 to 3 length of inner toe; 

male with vocal sacs and tooth-like prominences in 

lower jaw = - <e .. R. limborgit, W. Scl. 

** Tibia 4 to 5 times as long as broad, less than twice in length from 
snout to vent; toes 2 to 2 webbed; first finger as long as or a 
little longer than second; nasal bones moderately large and 
separated from each other. 

No dorso-lateral fold; male without vocal sacs, with 
rather small tooth-like prominences in lower jaw... R. microdisca, Boettg. 
A dorso-lateral fold; male with vocal sacs, without 
tooth-like prominences in lower jaw Pe 
8. Vomerine teeth in nearly transverse series 
on a level with the posterior borders of the 
choanae ; nostrils close to the tip of the 
snout ; tympanum 3 diameter of eye ; first 
finger longer than second; toes nearly 
entirely webbed ... oe ... RR. narina, Stejn. 

B. Tympanum hidden or but feebly distinct ; tips of toes dilated into more or 
less distinct discs: male without vocal sacs, without enlargement of the 
fore limb, with large tooth-like prominences in front of lower jaw; nasal 
bones in contact with each other ; omosternal style forked at the base. 

Tibio-tarsal articulation reaching temple or posterior 
border of eye; heels not meeting; tibia 2 to 25 times 
as long as broad, 24 to 2} times in length from snout 

to vent; toes entirely webbed ; first finger usually a 

little shorter than second fea ee 

Tibio-tarsal articulation reaching temple or eye ; heels 
meeting or not ; tibia 24 to 3 times as long as broad, 

2 to 23 times in length from snout to vent; toes 

entirely or nearly entirely webbed ; first finger as 

long as or a little longer than second _... ». 2R. kunlii Dy et Bt 
Tibio-tarsal articulation reaching beyond eye; heels 

overlapping ; tibia 2} to 3} times as long as broad, 

14 to 2 times in length from snout to vent ; toes % to 

nearly entirely webbed ; first finger as long as or a 

little longer than second ny. = ... R. laticeps, Blgr. 

C. Tympanum hidden or only moderately distinct ; no tooth-like processes in 
front of lower jaw ; omosternal style not forked at the base. 

I. Tibio-tarsal articulation not reaching beyond eye; no dorso-lateral fold ; 


R. palavanensis, Blgr. 


R. corrugata, Peters. 
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toes entirely or nearly entirely webbed ; breeding male with much thickened 
fore limb and horny spinules on the inner fingers and on the breast. 
a. Uypenun distinct ; a tarsal fold; male with internal vocal sacs. 
. Tibio-tarsal articulation reaching eye; tibia 23 to 3} times as long as 
broad, twice in length from snout to vent. 
First finger longer than second ; tips of toes not swollen ; 
inner metatarsal tubercle 3 8 length of inner toe. =: . A. feae, Bler. 
First and second fingers equal ; tips of toes slightly 
dilated; inner metatarsal tubercle igs sharp- 
edged ... RR. yunnanensis, And. 
First finger slightly longer than second ; ‘tips of toes 
swollen ; inner metatarsal tubercle 2 length of inner 
IfOe: See. . &. tibetana, Blgr. 
8. Tibio-tarsal articulation reaching temple ee on 
posterior border of eye; tibia 3 to 3% times 
as long as broad, 2} to 23 times in length 
from snout to vent ; first “finger as long as 
or a little shorter than second ; tips of toes 
obtuse or Cheney swollen ; inner metatarsal 
tubercle 2 to 3 length of inner toe ... &. sternosignata, Murr. 
b. Tympanum hidden or very indistinct ; first finger longer than second. 
Tibio-tarsal articulation reaching shoulder or tympa- 
num ; tibia 2} times as long as broad, 2} to 2} times 
in length from snout to vent: heels not overlapping ; 
tips of toes not swollen; inner metatarsal tubercle 
length of inner toe; male with internal vocal sacs ... R. phrynoides, Blgr. 
Tibio-tarsal articulation reaching eye , -tibia 22 to 3} 
times as long as broad, about twice in length from 
snout to vent ; heels overlapping 5 tips of toes swollen ; 
inner metatarsal tubercle 2 = length of inner toe; male 
with internal vocal sacs oe . &. spinosa; David. 
Tibio-tarsal articulation reaching eye; tibia 12 to 
nearly 2 times in length from snout to vent ; heels 
overlapping ; tips of toes swollen; inner metatarsal 
tubercle + length of inner toe; male without vocal 
sacs ... .. R. gammiei, And. 

II. Tibio-tarsal articulation reaching nostril, tip of snout, or beyond ; heels 
overlapping; tibia 3 to 4 times as long as broad, 12 to 2 times in length 
from snout to vent ; first finger as long” as or a little shorter than second ; 
tips of toes swollen. 

a. Male with much thickened fore limb, with horny spinules on the inner 
finger and on the breast. 
Head a little broader than long : tympanum feebly dis- 
tinct ; toes # webbed; dorso-lateral fold distinct only 
in front ; ; male without vocal sacs ai ... R. annandalit, Blgr. 
Head much broader than long; tympanum hidden or 
very indistinct ; toes entirely webbed ; a dorso-lateral 
fold usually distinct ; male with internal vocal sacs... R. liebigii, Gthr. 
b. Male with fore limb not much thickened, without spinules, without vocal 
sacs; head a little broader than long. 
Tympanum distinct ; toes entirely webbed; a feeble 


wee 


dorso-lateral fold ... FR. assamensis, W. Scl. 
Tympanum hidden ; toes entirely webbed ; no dorso- 

lateral fold aa8 ea CGA, Sick 
Tympanum very indistinct ; toes % to 8 ‘webbed ; no 

dorso-lateral fold .. &. blanfordit, Blgr. 


II. A glandular dorso- lateral fold,! connected with the supratemporal fold ; 
tympanum very distinct, smooth. 
A. Omosternal style not forked at the base. 
I. Outer metatarsals separated nearly to the base. 
a. Canthus rostralis very obtuse or indistinct; interorbital space much 


! Absent or indistinct in some specimens of R. grahami and R. malabarica. 
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narrower than the upper eyelid ; tibia 3 to 4 times as long as broad ; 
nasal bones large and in contact with each other or narrowly separated. 
Fingers pointed ; toes entirely webbed ; male with in- 


ternal vocal sacs . “5 ... R. plancyt, Lataste. 
Fingers obtuse or obtusely pointed ; toes } to entirely 
webbed ; male with external vocal SaGS ae | Re esculenta,, Iu. 


Fingers obtusely pointed ; toes } webbed; male with 
external vocal sacs and a very large flat gland on the 
side of the body .. nade pleuvaden, Blgr. 

6. Canthus rostralis distinct ; interorbital space at least 2 the width of the 
upper eyelid ; nasal bones small and widely separated from each other ; 
male with internal vocal sacs. 

Head as long as broad or a little broader ; tympanum 

2 to = diameter of eye ; tibio- tarsal articulation reach- 

ing tip of snout or a little beyond; tibia 3 to 4 

times as long as broad ; toes entirely webbed .. RR. grahami, Blgr. 
Head as long as broad or a little broader ; tympanum 

3 to 5 diameter of eye ; tibio-tarsal articulation reach- 

ing nostril, tip of snout, or a little peyonsh; tibia 

4 to 53 times as long as broad ; toes 2, to 3 } webbed ., R. japonica, Gthr. 
Head longer than broad ; tympanum 3 to 3 a diameter 

of eye ; tibio-tarsal articulation reaching beyond tip 

of snout; tibia 5} to 6 times as long as broad ; toes 

$ webbed F .. R. longicrus, Stejn. 

II. Outer metatarsals bound together in their basal third or half; tibia 4 to 43 
times as long as broad ; tibio-tarsal articulation reaching anterior border 
of eye or between eye and tip of snout ; toes 3 to % webbed ; tympanum 
3 to 3 diameter of eye. 

Heels strongly overlapping ; inner metatarsal tubercle 


compressed, very prominent, = to 2 length of inner 


toeee =: .. &. lateralis, Blgr. 
Heels not overlapping ; inner metatarsal tubercle less 
than 3 length of inner toe, .. &. okinavana, Boettg. 


B. Omosternal style forked at the base ; ; “outer meta- 
tarsals united in their basal half; tibia 33% to 4 
times as long as broad ; tibio-tarsal articulation 
reaching tympanum or eye; toes } to } webbed ; 
tympanum 3 to once diameter of eye ; male with 
external Cocal sacs and a humeral gland ... &.malabarica, Tsch. 


The synopsis is not an artificial key merely for the ready 
identification of the species; although I trust it will answer that 
most important purpose, it also aims at conveying the expression 
of what I conceive to be the true relationships from a phyletic 
standpoint. These relationships are best expressed by the follow- 
ing attempt at grouping the species into natural sections :— 


A. RANAE HEXADACTYLAE. ‘The most generalized type, from 
which the three following sections, as well as the genus Oxyglossus, 
may be conceived to have been derived. 


R. hexadactyla, R. cyanophlyctis. 


B. RANAE TIGRINAE. Lead to Tomopterna. 
R. verruculosa, R. cancrivora, R. tigrina, R. verrucosa, R. lim- 
nocharis, R. greenti, R. brevipalmata. 


C. RANAE GRUNNIENTES. J,ead to Discodeles. 


R. grunniens, R. macrodon, R. magna, R. modesta, R. micro- 
tympanum, R. doriae, 13% macrognathus, R. pileata, R. plicatella, R. 
hascheana, R. limborgii, R. microdisca, R. palavanensis, R. narina. 
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D. RANAE KUHLIANAE. Lead to the genus Nyctibatrachus. 
R. corrugata, hk. kuhli, R. laticeps. 


E. RANAE LIEBIGIANAE. Derived from some primitive type, 
unknown.' Leads to Nanorana. 

R. feae, R. yunnanensts, R. tibetana, i. sternosignata, R. spi- 
nosa, R. phrynoides, R. gammiei, R. liebigit, R. annandali, R. 
assamensts, R. vicina, Rk. blanjordt. 


_ F. RANnakE TypicaE. The group characteristic of the Eurasian 
and North American regions, of which the Ranae catesbianae prob- 
ably represent the most primitive type. Lead to Hylorana. 

R. plancyt, R. esculenta, R. pleuraden, R. grahami, R. japonica. 
R. longicrus, R. lateralis, R. okinavana. 


G. RANAE MALABARICAE. Probably derived from the preced- 
ing; a second species (i. galamensis) in Africa. 


R. malabarica. 


I. Rana hexadactyla. 


Rana grunniens, part., Daud, Hist. Rain. Gren. Crap. p. 65 (1803), and 
Hist. Rept. VIII, p. 27 (1803). 

Rana hexadactyla, Lesson, in Bélang., Voy. Ind. Or., Rept. p. 331 (1834) ; 
Tschudi, Class. Batr. pp. 40, 80 (1838); Gtinth., Cat. Batr. Sal. p. 11 
(1858), and Rept. Brit. Ind. p. 405 (1864) ; Steind., Novara, Amph. 
p- 19 (1867); Gunth., Proc. Zool. Soc. 1875, p. 568; Bouleng., Cat. 
Batr. Ecaud. p. 17 (1882), and Faun. Ind., Rept. p. 441 (1890) ; 
Ferguson, Fourn. Bomb. N.H. Soc. XV, 1904, p. 500, pl. A, fig. 2; 
Annand.‘and Rao, Ree. Ind. Mus. XV, 1918, p. 31, pl. ul, fig, 2. 

Dactylethra bengalensis, Lesson, /1l. Zool. pl. xlvii (1834). 

Rana cutipora, Dum. et Bibr., Erp. Gen. VIII, p. 339 (1841). 

Rana robusta, Blyth, Fourn. As. Soc. Beng. XXIII, 1854, p. 298. 

2? Rana neweraellia, Kelaart, Prodr. Faun. Zeyl. |, p. 292 (1852). 

Vomerine teeth in strong oblique series from the inner anterior 
corners of the choanae to a little beyond the level of their pos- 
terior borders; less developed in the young, in which they form 
short oblique series or small groups just behind the level of the 
posterior borders of the choanae. The cornua at the back of the 
tongue longer and more pointed than usual in the genus, often 
with a median process between them. 

Form robust, body not at all constricted at the waist. 

Head as long as broad or broader than long, much depressed ; 
snout rounded or obtusely pointed, scarcely projecting beyond the 
mouth, longer than the eye in the adult; canthus rostralis indis- 
tinct; loreal region very oblique, feebly concave; nostril nearer 
the end of the snout than the eye; distance between the nostrils 
equal to or a little greater than the interorbital width, which is 
much less than that of the upper eyelid; tympanum distinct, 3 to 
once the diameter of the eye, 14 to 4 times as long as its distance 
from the latter. 


1 Of which the Erithrean-Abyssinian R. beccarit, Blgr. is perhaps the nearest 
surviving representative. 
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Fingers slender, pointed, with a more or less distinct dermal 
border, first longer than second, third longer than the snout ; sub- 
articular tubercles small, feebly prominent. 

Hind limb thick, moderately long, the tibio-tarsal articula- 
tion reaching the tympanum or the eye, the heels meeting, or 
not when the limbs are folded at right angles to the body; tibia 
2 to 2} times as long as broad, 2} to 24 times in length from 
snout to vent, shorter than the fore limb or than the foot. Toes 
pointed, with very broad web reaching the tips, the free border 
almost rectilinear; the fourth toe not extending very much 
beyond the third and fifth; outer metatarsals separated nearly to 
the base; subarticular tubercles very small or indistinct; a strong 
dermal fringe on the outer toe; tarsal fold slightly distinct or 
absent; a small but very prominent, pointed, digitiform inner 
metatarsal tubercle,’ its base about 5 the length of the inner toe ; 
no outer tubercle. 

Skin smooth above, with small porous warts on the sides; 
a strong fold from the eye to the shoulder, more or less dis- 
tinctly connected with its fellow across the head just behind the 
eyes. Lower parts more or less distinctly granulate, with enlarged 
porous warts on the throat and under the thighs, and with a 
curved series of porous warts (sensory organs) along each side of 
the belly, and another near the flanks. 

Adult olive or dark brown above, sometimes with a yellow 
vertebral streak, or with a yellowish lateral band from behind the 
shoulder to the groin. Young with two or three yellowish bands 
along the back, in addition to the lateral band. Lower parts white, 
the thighs usually striped black and white, the black stripes two 
or three in number. 

Males with a white external vocal sac on each side, projecting 
through a slit close to the posterior third of the mandibular 
ramus, the slit as long as or a little longer than the eye; no other 
secondary sexual characters.” 

Nasal bones large, in contact with each other and with the 
frontoparietals, which are narrow and grooved along the sagittal 
suture; ethmoid entirely covered over in the adult; zygomatic 
branch of squamosal very long. Omosternal style forked at the 
base. Terminal phalanges obtusely pointed. 

The tadpole has been described and figured by Ferguson and 
by Annandale and Rao, and I have also examined specimens 
from Cochin. ‘Tail 2 to 22 times as long as body, acutely pointed, 
with the dorsal crest extending on the body. Beak white, broadly 
edged with black; lip forming two lobes on each side; only one 
series of horny teeth in the upper lip, marginal; two or three on 
the lower lip, the outer marginal, all, or only the outer, uninter- 
rupted. 


! Containing 3 or 4 ossicles on end. 
2 As observed by Ferguson in R. cyanophlyctis, the male does not clasp the 
female in the manner our European frogs do, but digs the hands into the axils, 
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Measurements in millimetres. 


T 2 3: 4. 5 6 7 8. 

of On THis g © se ¢ 
From snout to vent.. 93 130 48 OS a LES Od! 59 60 
Headway. so, So) 39 18 23 35 33 20 20 
Width of head 56° BE 50 18 26 42 41 21 20 
Snout .. ep bee oh aU 6 8 12 II 7 7 
Eye ate Fees IO 6 7 10 9 7 7 
Interorbital width .. 3 5 2 Do i BOR BD 2 
Tympanum Saree 7 4 6 9 7 4 4 
Fore limb aq. Gi 70 27 37 60 57 32 30 
First finger cere et 16 a, 9 14 14 7 7 
Second finger LO 13 6 8 II II 6 6 
Third finger Fre lt) 17 8 II 16 15 8 9 
Fourth finger So) ts) 13 5 8 II II 6 6 
Hind limb LAS LOO) 2 OS m5 als 84 84 
dubia) ee 55 LB 55 21 28 45 43 25 25 
Foot ete ae 40 61 26 34 51 52 30 30 
Third toe se 20, 38 17 20 32 30 18 18 
Fourth toe on 42 53 23, 20 45 45 25 26 
Fifth toe 35 46 19 23 37 37 21 22 


I—2. Madras. 3. Malabar. 4—7. Ceylon. 8. S. Ceylon. 


Habitat.—Southern India and Ceylon. 

[In life the adult of this species has the back of a bright leaf- 
green colour, with the mid-dorsal streak, if present, primrose- 
yellow. In half-grown individual the colours are paler and the 
conspicuous spots of the young frequently persist. 

The locality ‘‘Puri’’ given by Mr. Narayan Rao and myself 
(Rec. Ind. Mus. XV, p. 31) is probably incorrect, being based on 
somewhat faded specimens of tadpoles from running water (see my 
note on R. cyanophivctis). On a recent tour through the eastern 
districts of the Madras Presidency I failed to find R. hexadactyla 
north of Nellore. 

This frog usually lives amongst dense aquatic vegetation, in 
which its green colour conceals it admirably. In Madras it is 
eaten by Frenchmen, being captured by means of a hook baited 
with a red rag and pulled on a line through the weeds it frequents. 
INA AE 


2, Rana cyanophlyctis. 


Rana cyanophlyctis, Schneid., Hist. Amph. I, p. 137 (1799); Peters, 
Mon. Berl. Ac. 1863, p. 78; Gunth., Rept. Brit. Ind. p. 406 (1864); 
Steind., Novara, Amph. p. 20 (1867); Stoliczka, Proc. As. Soc. Beng. 
1872, p.102; Blanf., Zool. E. Persia, p. 433 (1876); Bouleng., Cat. 
Batr. Ecaud. p. 17 (1828), and Faun. Ind., Rept. p. 442 (1890); 
Murray, Zool. Sind., p. 398 (1884); Anders., Proc. Zool. Soc. 1895, 
p. 660, pl. xxxvil. fig. 2; Ferguson, Fourn. Bomb. N.H. Soc. XV, 
1904, p. 500; Bouleng., Faun. Mal. Pen., Rept. p. 228 (1912) ; 
Annand., and Rao, Rec. Ind. Mus. XV, 1918, p. 30, fig. 

Rana bengalensis, Gray, Ind. Zool. 1, pl. Ixxxii, fig. 2 (1834); Kelaart, 
Prodr. Faun. Zeyl. 1, p. 192 (1852). 

Rana leschenaultit, Dum. et Bibr., Erp. Gen. VIII, p. 342 (1841) ; Cantor, 
Cat. Mal. Rept. p. 138 (1847); Gunth., Cat. Bat. Sal. p. 11 (1858). 

Dicroglossus adolfi, Ginth., Proc. Zool. Soc. 1860, p. 158, pl. xxviii, 
fig. B, and Rept. Brit. Ind. p. 402 (1864). 

Rana ehrenbergii, Peters, Mon. Berl. Ac. 1863, p.70; Bouleng., Cat. Batr. 
Ecaud., p. 18. 
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Vomerine teeth in small, round or oblique groups on a level 
with the posterior borders of the choanae or just behind them, 
equally distinct from each other and from the latter, or closer 
together. Tongue as in the preceding species. 

Form less robust than in the preceding, with more distinct 
waist. 

Head broader than long, rarely as long as broad, much 
depressed ; snout rounded or very obtusely pointed, scarcely pro- 
jecting beyond the mouth, as long as or longer than the eye; 
canthus rostralis indistinct; loreal region very oblique, feebly con- 
cave; nostril equally distant from the eye and from thie end of 
the snout, or a little nearer the former; distance between the 
nostrils equal to or a little greater or a little less than the inter- 
orbital width, which is usually much narrower than (not more than 
half) that of the upper eyelid; tympanum + to nearly once the 
diameter of the eye, 1} to 5 times as long as its distance from the 
latter. 

Fingers more or less pointed, with a more or less distinct 
dermal border, first and second equal, third longer than the snout ; 
subarticular tubercles small, feebly prominent. 

Hind limb rather thick, moderately long, the tibio-tarsal 
articulation reaching the tympanum, the eye, or between the eye 
and the nostril, the heels meeting or not when the limbs are 
folded at right angles to the body; tibia 24 to 34 times as long as 
broad, 2 to 24 times in length from snout to vent, shorter than 
the fore limb or than the foot. Toes with the tips swollen or 
dilated into very small discs, with very broad web reaching the 
tips, the free border very feebly emarginate; the fourth toe not 
extending very much beyond the third and fifth; outer metatar- 
sals separated nearly to the base; subarticular tubercles very 
small, feebly prominent ; a strong dermal fringe on the outer toe ; 
tarsal fold feeble or absent ; a small but very prominent, pointed, 
digitiform inner metatarsal tubercle, its base 1 to: the length of 
the inner toe; no outer tubercle. 

Skin of upper parts with large pores, smooth or granular, often 
with small warts which may be tipped with minute asperities ; 
a strong fold from the eye to the shoulder, often connected with its 
fellow across the head just behind the eyes. Lower parts smooth. 

Greyish or olive above, with dark olive round spots or mar- 
blings ; a more or less distinct dark, light-edged band along each 
flank, and on the front and back of the thighs, often disappearing 
in the adult ; spots not forming complete cross-bands on the limbs. 
Lower parts white, marbled spotted, dotted or vermiculated with 
blackish. 

Males with a grey or blackish external vocal sac on each side, 
projecting through a slit close to the posterior half of the mandi- 
bular ramus, the slit as long as or a little longer than the eye; no 
other secondary sexual characters. 

Skeleton as in R. hexadactyla, but nasal bones smaller and 
terminal phalanges of toes a little expanded at the end. 


‘nophag “of —fE ‘aloomeARIy, ‘pnmserg *cf—of ‘sIOOUvARIT, ‘WNIpueADIT, “67—gz “sarenEg ‘lz—Sz ‘jedan ‘be ‘jeden 
‘Suidieyg “€zc—zz *(1/jopy snssojsoso1q yo od4}) svAvyemyY ‘ewig “ic “fy OOS ‘seAvTemIA uoeMeEy ‘yey, WY “Oc “Uys yy *6I—gI ‘fooSh ‘ueysiueysyy ‘UeISIIIZeA\ “S 
‘LiI—z1  ‘uejstonjeg ‘een “11 ‘ueysryon[eg ‘urystq ‘OI—6 ‘eIqery ‘g ‘IqeysnyZ Jeddq ‘g—g ‘vIqviy ‘Ss ‘Aijyunod ureiqy ‘S$ ‘uepy Jeon ‘mIyeqyy “v—I 


Citic Siete Oct Te, Ae tmedIn nl, WeOle Ie. Ok, OF “its Zu ee Gy iz ce Gz 4 Ol Ol ante ZT Ieee (0c 2 Ve sale pce cece CooRce iS 30} WWW 
ease Quee! ize lcuwiaegt ol Sershe NOl oz “Oz. Oe EI te (oz se oce fe 6c 6m Ol gl 02 «Oz Le SES OG Lew AICeC on OCmOLemOCe 2s. OO} AION 
Gienoc “htecel tein On IGievis iclmoh a Glenc il. (OF Mole on, Il nOL Om 0g hit On 2 Gi Ge ant ON Ce Oe Se Ol OK fo Ie OS OIE (ere & 30} PIL 
We Oe) AG ce. Ge Ee Ee Oe males On ee OC c= ie 21 Ve “Obmecs Of Sh) GE aie cz Peo. ve SOLS Ze ey | Tee Lee Leese Vee is 2 JOO.T 
€z oz 61 oz de of ez 12 61 be Sz oc fz .ez of OL zz Le 6z gz Of zE 12 12 of ew Lz Oe GE bz Os wetye tS Gl? ati. Legs OS eIqLy, 
O7 2e tom to gm go efmot colles Se "oo, 06 s12) go zim 12 “29. 86" 5g, 86: 662997 (Of “2/9 OL 98 Gu ic ln con Om OOM ZOleOClNOcTmiKOnm cs qu] pur 
Oo 2. Gitte Ge) erga om Ge Ge ous 9) Sapa ZaSng RaSeS- Sens ee Zr 1G ete ae SY a aed oO Lao 1 OL, SL Olncle chee Omen TOS) UPON 
Gor Sime) SOP esi ee Onn ete) (0) LoVe OL mene! 7 (c- BEZ es OImiOly Ge OGY Or gome O. SO G7 6: SOL Se. OW © wit Wh Wi Or Co weyehoquy jopqqaiyy. 
aedo Van Se ame ames Sih ee, 9, ee OO ede Vim Gs 4 “Guy A Oue Bh Sa S29 Zo Otel" 2. ALS Ol Gly 4l°S pe SV adeuy puolsS 
eo Va S neem OMG ch cane etal Ze oeeGnlte Oy JON Va Oh BRON Bit 2 aR. g C= Se == Oe af Gg OL l=) 2 Oe Ol aicle “aie Oa peeeseonip Sst 
Of ze corte voegs Ye Sz we 165 €f “ie ve SSe, Ye oz oz VE SE WE “LE OV Row oz ve. 5% ci 5h O08 ols YS = 1S, Hid ta GG. hs 9S quant] 910,7 
PeChiene MhiCh Mic) iGie Mp met “CAG) “peice Me SG) Ch ace. (Cente "Ge Ger eR Ge 6. SUE ey Se bp Seno. Sou ag Gih"* O/eniou. Oma = a mnuedus 7, 
mica Tien TC aC Re Me Gil. US Meee, al. oe oe 'S I ToT ste ic mavens ee igt Ma Ep rs STS a ce ce Ee otine. Bict ere coe Vcr q}prM 
[eyqro10} Uy 
OO ite SEC OUMEENGnGM NG Gy SO. TO) 5 of Oe hh iy Se Ai HOR Om sO MLS 2 iS GS. CCRC Ge OO Lee) ar Loney el 1) 8 Or “Oe a, 8 ah 
Ser ee en Seem ee St ST NS) Cute eZ S07 BG oho Ga. eS Ge ee ee, Bec ghy Ol LORS. ec dO: 8 Cae lear OL 6; BOL Car Lee 2 ynous 
Gr ie Sie VT mec Sc, @ieZ1. Simic Ze “ol te-e/r. on SaeZr ee ve xtcw Se gc Kenh 61 Lon, 21 tec Se Se G2 Sc aos "Oo 9b Bree “peel TOI PLAN 
Gr oc thieetL wocekic) S1enSt- br oz: Gc Sum oc Olu G1 PE gD toc ic Izeste Se -or Zr esi ot COL 12 “ge 12, T2m0e Oz S08 ipsam alts + Ok peo 
9§ 09 gf oF 19 9 Sb OS ob HS SS zh zg Lb bh 6€ Sh 09 49 09 99 Fé Gh ov adien Gy GS To “SgkrOS Or -Za"452 99° 20. O95 a8 }USA 


0} ynous mo 


i i at. peed 9p i fap et Bt ie yp ocd) ode Bo. GR Ie eS SS UG SPS OSG Soe 
“of “SC “POR GGumrou ny "os “6c ‘Go wla Occ We mec, ec “Tes ‘Oc Ole gt Piece so wie A serie TE. GOT TOP ycQimi*Am eu: mt os C'S e 9 ce leeet 


"SAAJIWMYIIW U1 SPWAMAANSDA 


[VoL. XX,1920.] G. A. BOULENGER: Frogs of the Genus Rana. 15 


Tadpole with the tail 1} to 2 times as long as the body, 
pointed, the dorsal crest extending on the body. Beak entirely 
black, surrounded by a large circular lip, with a single, marginal, 
series of horny teeth in front, and two series behind, both unin- 
terrupted.' Size large (up to 100 milim. or more). 

Eggs small, 1 to 14 milim. in diameter. 

Habitat. South Arabia, Baluchistan, Afghanistan, Himalayas 
up to 6,000 ft., India and Ceylon. The occurrence of this species 
in the Malay Peninsula (fide Cantor) is very doubtful. 

There is something wrong in Duméril and Bibron’s description 
of R. leschenaultii, as the belly is stated to be ‘ percé de pores dis- 
poses en lignes,’ as in R. hexadactyla, which is not the case in any of 
the specimens examined by me. I have examined the type speci- 
mens, nine in number, in the Paris Museum, and find in two of 
them a short series of pores on each side of the posterior part of 
the belly. The usual absence of the series of small porous warts 
on the lower parts is one of the most striking characters distin- 
guishing R. cyanophlyctts from R. hexadactyla. 

[The tadpoles of this species are plastic and vary considerably 
with their environment. ‘Those from the edge of streams are more 
slender and smaller than those from still water. The former can 
often be distinguished from the tadpoles of R. hexadactyla by little 
but colour. 

I have recently described the manner in which R. cyanophlyc- 
tis skips over the surface of the water (Rec. Ind. Mus. XVI, p. 122)— 
a habit first noticed by the Emperor Babur in the r6th century 
and wrongly attributed in recent times to R. limnocharis, the 
structure of the feet of which is quite unsuitable. 

The geographical range of Rk. cyanophlyctis extends along the 
Mekran Coast into Persian Baluchistan, where Blanford’s speci- 
mens were obtained. It is also common in the Quetta hills up to 
at least 6,000 feet. I failed to find it in the Baluchistan desert or in 
Seistan, but Nikolsky has described a race from the latter country. 
I have seen no specimens from Burma and the species is evidently 
very scarce in the Malay Peninsula, in which it is probably 
confined to the northern districts. There can, however, be no 
doubt as to its occurrence in Peninsular Siam, where I captured a 
perfectly typical specimen: see Mem. As. Soc. Bengal VI, p. 45. 

At Quetta I have seen frogs of this species floating with 
R. sternosignata on the surface of a pond the edge of which was 
frozen. They seemed fairly active, but did not skip. This habit 
of skipping, however, seems to be less well-developed, as I have 
noticed both in the Nilgiris and Himalayas, among individuals 
living at high altitudes than in those in the plains. Hill speci- 
mens, moreover, are usually smaller than plains specimens, but 
this is not the case at Quetta —N. A.]. 


' According to Annandale and Rao, the condition of the rows of horny teeth 
is variable; they figure a specimen with a single short row on each side of the 
upper lip and a short inner row on each side of the lower. 
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3. Rana verruculosa. 


Rana tigrina var. verruculosa, Roux, Zool. Fahrb. Syst. XXX, 1911, 
P- 504- 

Vomerine teeth in oblique series originating in the middle 
between the choanae or a little further back and extending beyond 
the level of their posterior borders. 

Head slightly broader than long; snout rather pointed, a 
little longer than the eye; canthus rostralis obtuse; loreal region 
oblique ; nostril a little nearer the eye than the tip of the snout ; 
interorbital space narrower than the upper eyelid; tympanum 
very distinct, a little more than half the diameter of the eye and 
narrowly separated from the latter. 

Fingers rather short, obtuse, first longer than the second, 
third longer than the snout; subarticular tubercles moderate. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the tip of the snout, the heels overlapping when the limbs are 
folded at right angles to the body; tibia 34 times as long as 
broad, $4 length of head and body, a little shorter than the fore 
limb or than the foot. Toes obtuse, entirely and very broadly 
webbed, the web feebly emarginate; outer metatarsals separated 
nearly to the base; subarticular tubercles oval, moderately pro- 
minent; a tarsal fold ; inner metatarsal ttibercle oval, } the length 
of the inner toe; no outer tubercle. 

Skin of upper parts corrugated, back with numerous, very 
prominent, short oval warts disposed irregularly, sides with larger 
warts; smaller, subconical warts on the limbs ; sometimes a fold 
across the head, behind the eyes; a rather prominent curved 
glandular fold above and behind the tympanum. 

Grey above, uniform on the back, somewhat marbled with 
black and yellow on the sides; hinder side of thighs vermiculate 
with black and white. Lower parts white, with small grey spots 
on the throat. 

Males with external vocal sacs, forming folds on the sides of the 
throat, which are blackish. 


Measurements of male type specimen. 


From snout to vent are ake .. 54 millim. 
Head sere wt aon a LO) 
Width of head ... ane ele nn a20 
Snout eas ine az Fee Tees 
Eye Fate aoe ie aa 7 
Interorbital width re set <t55 ee ES 
Tympanum .- hy se Boh = vc 
Fore limb fan 5c ae Ht GO 
Hind limb aH Ree oe sone els 
Tibia aa% ra 58¢ Hog AG) 
Foot 3 4 2g) 


Habitat. Wetter Island, Sunda Archipelago. 

I have not seen examples of this frog, but am indebted to Dr. 
Rou for notes which show that if R. cancrivora is to be regarded 
as a valid species, R. verruculosa also deserves to be treated as such. 
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4. Rana tigrina. 


Rana tigrina, Daud., Hist. Rain. Gren. Crap. p. 64, pl.xx (1803), and Hist. 
Rept. VIII, p. 125 (1803), Kelaart, Prodr. Faun. Zeyl. p. 192 (1852) ; 
Gunth., Proc. Zool. Soc. 1875, p. 567; Anders., Anat. Zool. Res. 
Yunnan, p. 837 (1879) ; Bouleng., Faun. Ind., Rept. p. 449, fig. (1890) ; 
S. Flower, Proc. Zool. Soc. 1896, p. gor, and 1899, p. 891, pl. lix, fig. 2 ; 
Stejneg., Herp. Fapan, p. 139, fig. (1907); Annand., Mem. As. Soc. 
Beng. VI, 1917, p. 122, figs., pl. v, figs. 1-2, and pl. vi, fig. 1; Bou- 
leng., Rec. Ind. Mus. XV, 1918, pp. 51, 65; Annand., Rec. Ind. Mus. 
XV, 1918, p. 60, fig. 

? Rana picta, Gravenh., Delic. Mus. Zool. Vratisl. 1, p. 39 (1829). 

Rana brama, Lesson, in Bélang., Voy. Ind. Or., Rept. p. 229, pl. vi (1834). 

Rana tigrina, part., Dum. et Bibr., Erp. Gén. VIII, p. 375 (1841); Giinth., 
Cat. Batr. Sal. p. 9 (1858); Peters, Mon.« Berl: Ac. 1863, p. 77; 
Ginth., Rept. Brit. Ind., p. 407 (1864); Steind., Novara, Amph. p. 17 
(1867); Bouleng., Cat. Batr. Ecaud. p. 26 (1882), and Faun. Mal. 
Pen., Rept. p. 234, fig. (1912). 

Rana malabarica (non D. et B.), Kelaart, op. cit., p. 191. 

Rana crassa, Jerdon, Fourn. As. Soc. Beng. XXII, 1853, p.531; Anders., 
Proc. Zool. Soc. 1871, p. 199; Annand., Rec. Ind. Mus. XV, 1918, p. 
61, fig. 

Rana occipitalis, Gtnth., Cat. Batr. Sal. p. 130, pl. xi (1858); Bocage, 
Forn. Sc. Lisb. I, 1866, p. 73; Boettg., Abh. Senck. Ges. XII, 1881, p- 
416; Bouleng., Cat. Batr. Ecaud. p. 27(1882); Bocage, Herp. Angola, 
p- 155 (1895); Werner, Sitzb. Ak. Wien, CXVI, i, 1908, p. 1887. 

Pyxicephalus fodiens, Peters, Mon. Berl. Ac. 1860, p. 186. 

Rana hydraletis (Boie), Peters, Mon. Berl. Ac. 1863, p. 78. 

Hoplobatrachus ceylanicus, Peters, Mon. Berl. Ac. 1863, p. 449; Gunth., 
Rept. Brit. Ind. p. 410 (1864). 

Rana bragantina, Bocage, Rev. Mag. Zool. 1804, p. 253. 

Rana tigrina, var. pantherina (Fitz.), Steind., Novara, Amph. pl. i, figs. 14 
—17 (1867). 

Rana ‘Hoplobatrachus) ceylanica, Ginth., Ann and Mag. N.H. (4) IX, 
LO725 P= (07 

Rana tigrina, var. ceylanica, Boettg., Ber. Offend. Ver. Nat. 1892, p. 94. 

Rana burkill1, Annand., Rec. nd. Mus. V, 1910, p. 79. 

Rana rugulosa (non Wiegm.), Annand., Mem. As. Soc. Beng. V1, 1917, 
p. 126, pl. v, fig. 3; Malcolm Smith, Fourn. N.H. Soc. Siam, 11, 1917, 
p- 263, pl.—, fig. 2; Annand., Rec. Ind. Mus XV, 1918, p. 60. 

Rana tigrina, vars. crassa, occipitalis, burkilli, Bouleng., Rec. Ind. 
Mus. XV, 1918, p. 57. 


Forma typica. 


Vomerine teeth in strong or very strong, oblique, straight or 
slightly curved series narrowly separated from each other, originat- 
ing close to the anterior border of the choanae and extending 
beyond the level of their posterior borders. A rather feeble bony 
process at the anterior extremity of the lower jaw in adult speci- 
mens. ; 
Head as long as broad or broader than long, rather strongly 
depressed ; snout rounded or pointed, projecting more or less 
beyond the mouth, longer than the eye; canthus rostralis obtuse ; 
loreal region very oblique, more or less concave; nostril equi- 
distant from the eye and the tip of the snout or nearer the latter ; 
interorbital space much narrower than the upper eyelid; tym- 
panum very distinct, # to once the diameter of the eye, 14 to 2} 
times its distance from the latter. 
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Fingers rather short or moderately long, obtusely pointed, 
with a more or less distinct dermal border, first longer than the 
second, third shorter than the snout; subarticular tubercles rather 
small and feebly prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eye and the nostril, the heels over- 
lapping when the limbs are folded at right angles to the body ; 
tibia 2} to 3 times as long as broad, 1° to 2} times in length from 
snout to vent, as long as or a little longer or a little shorter than 
the fore limb or than the foot. ‘Toes obtuse or somewhat swollen 
at the end, entirely webbed, the web but feebly emarginate ; outer 
metatarsals separated nearly to the base; subarticular tubercles 
rather small; a dermal fold on the outer side of the fifth toe, and 
a feeble one on the inner side of the first and of the tarsus, in- 
terrupted by the inner metatarsal tubercle, which is blunt, feebly 
compressed, 12 to 3 times in the length of the inner toe and 74 to 
124 times in that of the tibia; no outer metatarsal tubercle. 

Skin of upper parts smooth or granulate, with large prominent 
warts and longitudinal glandular folds, these folds usually regular, 
though not extending along the whole length of the back, 6 to 14 
in number; a strong glandular fold from the eye to the shoulder, 
and usually a fold across the head behind the eyes. Lower parts 
smooth. 

Yellowish, green, or olive above, with dark spots, which may 
be disposed in longitudinal series on the back, or form two or three 
cross-bands ; a narrow yellow vertebral streak often present ; young 
with a yellowish lateral band, from behind the eye, which may 
entirely disappear in the adult; a dark canthal streak and a more 
or less distinct light streak above the upper lip, which may be 
blackish or spotted with blackish ; limbs with dark cross-bands, 
which may be irregular on replaced by large spots; hinder side 
of thighs marbled black and yellow; often a fine yellow line along 
the upper surface of the thigh and another along the inner side of 
the calf. Lower parts white, without spots, or with only a few 
on the throat. 

Male with a white external vocal sac on each side of the throat, 
forming longitudinal folds; fore limb moderately thickened; a 
strong pad on the inner side of the first finger, covered, during 
the breeding season, with a greyish-brown velvet-like horny layer. 

Nasal bones large, in contact with each other and with the 
fronto-parietals ; ethmoid hidden above or only a small portion 
uncovered ;  fronto-parietals narrow, feebly grooved along the 
median line, sometimes fused; zygomatic process of squamosal 
long. Omosternum forked at the base. Terminal phalanges ob- 
tusely pointed. 

Tadpole with the tail attenuate to a fine point and about 
twice as long as the body. Circular lip entirely bordered with 
papillae; beak entirely black, the upper mandible with a strong 
median cusp, the lower with two; horny teeth in 3 or 4 upper 
and 4 or 5 lower series, the outer upper long and uninterrupted, 
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the outer lower short and uninterrupted, the outer but one lower 
long and uninterrupted. 

Eggs small, 2 millim. in diameter in female measuring 162 
millim. from snout to vent. 


Measurements in millimetres. 
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1. Sikkim. 2—3. Nepal. 4—5. Lahore. 6. Benares. 7. Lingasugur, Deccan. 
8. Madras. 9-—10. Malabar. 11—12. Ceylon. 13—14. Penang (?). 


Habitat. India from the Nepal Valley and the base of the 
Himalayas, Ceylon, Assam, Burma, and Southern Yunnan. 

The locality “ Penang,’ attached to specimens from Cantor’s 
collection in the British Museum, is very doubtful, as in the case 
of other specimens, probably from India, described by Cantor as 
found in the Malay Peninsula. 

[The geographical range of R. tigyvina extends as far north and 
west as Peshawar, and I believe the base of the Baluchistan hills. 
The few specimens I have seen from’ the extreme north-west of 
India are, however, much duller in colour than those from Bengal 
and seem to be in other respects intermediate between the forma 
typica and R. crassa. Specimens from the Nepal Valley, beyond 
the outer foot-hills of the Himalayas, are typical. N.A.] 

This species has a much wider distribution, extending to Siam, 
China, and Tropical Africa, but the specimens from these outlying 
countries deserve to be distinguished as races, which are even re- 
garded by some as valid species. The four forms which I recog- 
nize, one of which, R. occipitalis, Gthr., is African, may be dis- 
tinguished as follows :— 


A. Regular longitudinal glandular folds, 6 to 14 in number, 
usually present on the back. 
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Tibio-tarsal articulation reaching eye or between eye and 
nostril; heels overlapping; tibia 13 to 2} times in length of head 
and body : ; metatarsal tubercle 4 to s length of inner toe. 

Forma tvpica. 

Tibio-tarsal articulation reaching tympanum or eye; heels not 
overlapping ; tibia 21 to 2} times in length of head and body ; meta- 
tarsal tubercle 3 to once length of inner toe .. var. crassa, Jerd. 


B. Glandular folds much broken up or absent ; if long, fewer 
in number ; inner metatarsal tubercle 1 to 2 length of 


inner toe. 
Tibio-tarsal articulation reaching eye or between eye and 
nostril .. | Wat, occepitalss (Grice 
Tibio-tarsal articulation reaching shoulder, tympanum, or 
posterior border of eye er Se Vale. “pantherina, Fitz. 


Var. crassa, Jerd. 
(Rk. fodiens, Peters, ceylanica, Peters). 


A stouter, often more toad-like form, with very large, shovel- 
shaped inner metatarsal tubercle, the length of which is 1 to r$ 
times in the length of the inner toe and 5 to 7 times in the length 
of the tibia. The tibio-tarsal articulation reaches the tympanum 
or the eye, the heels do not overlap, and the length of the tibia, 
which is always less than that of the fore limb, is 2! to 24 times 
in that of head and body. 

The web between the toes may be more deeply notched than 
in the typical form. 

The coloration is the same as in the typical form, but the 
yellow vertebral streak appears to be more frequently absent. 
Some specimens have large black spots on the gular region. 

Annandale observes that the colour of living specimens from 
Madras is much duller than in the typical R. tigrina, a dull brown 
being substituted for the greens and yellows. 

The differences which separate R. crassa from R. tigrina are 
closely paralleled by the typical R. esculenta and its var. lessonae, 
which are connected by a complete gradation, and I feel sure that 
if a large number of specimens of R. tigrina could be obtained, 
from Ceylon for instance, exactly the same difficulties would arise 
in defining the var. crassa. Annandale, who believes R. crassa to 
be entitled to specific rank, mentions that ‘‘the behaviour of the 
living specimens sent to me from Madras differed totally from 
that of individuals of R. tigvina, s.s. ‘The former when placed in 
a vivarium the bottom of which was covered with sand, burrowed 
immediately and concealed themselves below the surface. This 
I have never known R. tigrina to do. Moreover, they did not 
possess anything like the same power of leaping. "1 T have since 
pointed out? that similar fossorial habits have been observed in 


1 Rec. Ind. Mus. XV, 1918, p. 63. 
» Ann. and Mag. N.H. (9) U1, 1918, p. 255. 
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the vars. lessonae and chinensis of R. esculenta, and that this fact 
should be borne in mind by those who appeal to such ethological 
departures from the normal as an argument in favour of specific 
distinction. 


Measurements in millimetres. 


I. oe ae 4. Se 6. fe 
$ eg ¢ eg eg ¢ + 
From snout to vent 82 90 89 76 Ou LLZe LOZ 
Head on 28 31 29 23 26 36 33 
Width of head 30 36 32 26 27 40 39 
Snout ie 10 12 II 9 10 14. 15 
Eye Ae 8 II 9 9 9 II II 
Interorbital width 4 3 3 2oGm ane 4 4 
Tympanum .. 6 6 6 5 5 8 8 
Fore limb 39 49 42 36 39 57 60 
First finger 8 9 8 Fi 7 10 II 
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Foot Sd ar 38 44 41 32 32 50 50 
hind itoer sss. Sc 15 23 21 13 16 2 2 
Fourth toe .. ae 25 34 31 24. 2 38 40 
Fifth toe fe ate 17 26 2 16 17 29 29 
First toe 50 =e a, 9 Gi] 6 7 9 IO 
Inner metatarsal  tu- 
bercle ee te b | 6 6 6 5 7 7 


1, Benares. 2—3. Madras. 4. Malabar. 5—7. Ceylon. 


Habitat. ‘This variety is on record from the United Provinces 
(Benares, Agra), Orissa (Chandbally), Madras town, Malabar and 
Ceylon. 


Var. pantherina, Fitz. 
(R. burkilli, Annand.; R. rugulosa, Annand. nec Wiegm.). 


Differs from the typical form in the generally shorter hind 
linib, the tibio-tarsal articulation reaching the shoulder, the tym- 
panum, or the posterior border of the eye, the heels not or but 
slightly overlapping, and the length of the tibia, which is less than 
that of the fore limb, being contained 2! to 2} times in that of 
head and body. ‘The inner metatarsal tubercle is blunt, and its 
length is 24 to 4 times in that of the inner toe, 82 to I4 times in 
that of the tibia. 

Although usually more rounded than in the typical form, the 
shape of the snout cannot be used for the distinction of this variety 
since it is more pointed and prominent in some specimens from 
China (Shanghai) than in others from India (Madras). 

The folds on the back, if present, are short, and in many cases 
they are more correctly described as elongate warts. 

The absence of any trace of a light streak above the upper 
lip, which is marked with vertical dark bars, one or two of which 
may extend to the eye, also distinguishes this form; the light 
lateral band and the vertebral streak are absent in all the speci- 
mens examined by me. The lower parts are often spotted or 
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marbled with blackish, but a specimen from Pegu is without any 
spots, and others from Siam and Shanghai have the markings 
reduced to a streak in the middle of the throat. 

This form is hardly to be distinguished from the African var. 
occtpitalis, Gthr.. the range of which extends from the Egyptian 
Soudan and Uganda to the Senegal! and other parts of West Africa 
as far south as Angola. I am not sure I could aiways tell a Bur- 
mese or Siamese frog from an African, and the tadpoles are identi- 
cal. 

Habitat. Burma, Siam, French Indo-China, China, and For- 
mosa, Annandale also records this frog from Koh Samuie Id.. N.E. 
coast of Malay Peninsula, and reports having received a single 
specimen from: Madras town, among several of the var. crassa. 

The name pantherina, Fitz., based on specimens from Hong 
Kong, is the earliest that can be assigned to this variety. The 
type of R. burkilli, Annand. is from Tavoy, Tenasserim. 


5. Rana cancrivora. 


Rana cancrivora, Gravenh., Delic. Mus. Zool. Vratisl. 1, p. 41 (1829) ; 
Tschudi, Class. Batr., p. 39 (1838); Annand., Mem. As. Soc. Beng., 
VI, 1917, p. 128, pl. v, fig. 4; Malcolm Smith, Fourn. N.H. Soc. 
Siam, Il, 1917, p. 264; Bouleng., Rec. Ind. Afus. XV, 1918, pp. 55, 
65; Annand., Rec. Ind. Mus. XV, 1918, p. 63 fig. 

Rana _vittigera, Wiegm., N. Act. Ac. Leop. Carol. XVII, 1835, p. 255, 

pl. xxi, fig. 1. - 

Rana rugulosa, Wiegm., t.c. p. 258, pl. xxi, fig. 2. 

Rana tigrina, part., Dum. et Bibr., Erp. Gén. VIII, p.3751 (1841); 

Ginth., Cat. Batr. Sal. p. 9 (1858); Peters, Mon. Berl. Ac. 1863, p. 
77; Gunth., Rept. Brit. Ind., p 407 (1864): Steind., Novara, Amph. 
p- 17 (1867) ; Bouleng., Cat. Batr. Ecaud. p. 26 (1882); van Kampen, 
Nat. Tijdshr. Nederl. Ind. LXIX, 1909, p. 33; Bouleng., Fawn. Mal. 
Pen., Rept. p. 234 (1912). 

? Rana gracilis, var. pulla, Stoliczka, Fourn. As. Soc. Beng. (2) XXXIX, 
1870, p 142. 

Rana schliteri, Werner, Zool. Ang. 1893, p. 84, Verh. zool-bot. Ges. 
Wien, XLIII, 1893, p. 357, and Zool. Anz. 1897, p. 266; Stejneg., 
Herp. Fapan, p. 142 (1907). 

Rana tigrina, var. angustopalmata, van Kampen, inM. Web., Zool. Ergebn. 
IV, p. 388, pl. xvi, fig. 3 (1907). 

Rana tigrina, var. schlueteri, Barbour, Mem. Mus. Comp. Zool. XLIV, 
1912, p. 64. 

Rana tigrina, var. cancrivora, Bouleng., Rec. nd. Mus. XV, 1918, p. 58. 

This frog has usually been confounded with RK. ¢igvina, and I 
should have regarded it as a variety but for the fact, which is 
now well established, that the tadpole is very different and very 
similar to that of R. limnocharis, as first pointed out by van Kam- 
pen. 

The vomerine teeth, which vary very considerably, often 
differ from those of R. tigvina is being disposed in rather short 
oblique series, well separated from the anterior borders of the 
choanae; but some specimens! have longer and stronger series, 


which may touch the inner anterior borders of the choanae. 


| From Borneo, Java and Celebes. 
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The shape of the head varies greatly; it is often quite as 
long as broad, and it may even be slightly longer'; the snout 
may be broadly rounded or as pointed as in any specimen of the 
typical RF. tigrina. The diameter of the tympanum is } to 2 that 
of the eye and 14 to 2 times its distance from the latter. 

The tibio-tarsal articulation reaches the eye or between the 
eye and the nostril, exceptionally only as far as the tympanum? ; 
the heels strongly overlap; the length of the tibia is 2} to 3 times 
its width and is contained 1% to 24 times in the length from snout 
to vent. The web between the toes is strongly notched and does 
not reach the tip of the fourth; in some specimens even the two 
last phalanges of the fourth toe are free, and such may be des- 
cribed as having the foot ? webbed. The inner metatarsal tubercle 
is blunt and its length is contained 24 to 3 times in that of the 
inner toe; no outer tubercle. 

Longitudinal dermal folds, in the strict sense, are often absent 
on the body; if present, they are reduced to 2 or 3 pairs, the 
longest of which start from behind the upper eyelid at some dis- 
tance from the supratemporal fold ; a V-shaped glandular fold often 
present in the middle of the back, between the shoulders. 

The coloration is much as in R. tigrina, vat. pantherina, but 
there may be, rather exceptionally,’ a light streak along the side 
of the body, as in the typical R. tigrina; a light vertebral line or 
broad band is sometimes present, bit it is very rarely accompanied 
by a light line along the calf.* Lower parts white, rarely spotted 
or marbled with blackish: the male’s gular sacs grey or blackish. 

The tadpole is very different from that of R. tagrina and 
hardly to be distinguished from that of R. limnocharis. The beak 
is devoid of the strong cusps and is white edged with black, and 
the horny teeth are in 2 upper and 3 lower series, all except the 
inner upper long and uninterrupted; the marginal papillae are pre- 
sent only on the sides of the upper lip. The tail is rather obtusely 
pointed, and not twice as long as the body. 

The eggs measure I to 14 millim. in diameter. 

Habitat. Malay Peninsula and Archipelago. The types of 
R. vittigera and R. rugulosa are from the Philippines and China 
(Macao, Cape Syng-more). 

[Rana cancrivora is by far the commonest frog in rice-fields 
and ditches round the Inland Sea of Singgora in Peninsular Siam 
and also in the Malay State of Patani. It appears, however, to be 
rare (if it exists) in the southern districts of the Malay Peninsula. 

Individuals are frequently found in brackish water, and I have 
seen one jump into the sea from a rock and swim ashore appar- 
ently without suffering. N.A.]. 

Completely linked with R. /igrina through the var. pantherina, — 
it is highly remarkable for this species to be characterized by so 


! In a male from Padas, Borneo. 2 In a female from Chumpon, Siam. 
° Specimens from the Philippines and Celebes. 
+ Specimens from the Philippines. 
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different a tadpole. According to the principles that have guided 
me in the classification, R. cancrivora should be regarded as derived 
from FR. tgvina and as leading to R. limnocharis, with which it agrees 
in the larval condition, more of the normal type prevailing in the 
genus Rana. 

I conclude that the differentiation of the tadpole in the two 
species has arisen independently from that of the adult, and can- 
not therefore accept the suggestion made by Annandale that the 
case in question points to forms originally distinct having con- 
verged to resemble each other in the adult condition. My opinion 
is supported by various examples grouped by Giard under the 
term poecilogony.! 


6. Rana verrucosa. 


Rana verrucosa, Ginth., Proc. Zool. Soc. 1875, p. 567 ; Bouleng., Cat. Batr. 
Ecaud., p. 20, pl. iv, fig. 1 (1882), and Faun. ind., Repte, p. 448 (1890) ; 
Boettg., Ber. Offenb. Ver. Nat. 1892, p. 94; Annand., Rec. Ind. Mus. 
DEM; LOLS pil 7 Piety: eels 

Vomerine teeth in strong oblique series, touching the anterior 
borders of the choanae or narrowly separated from them. 

Head a little broader than long, moderately depressed; snout 
obtusely pointed, feebly projecting beyond the mouth, as long as 
the eye; canthus rostralis obtuse; loreal region very oblique, con- 
cave; nostril equidistant from the eye and the tip of the snout or a 
little nearer the latter; the distance between the nostrils greater 
than the interorbital width, which is less than that of the upper 
eyelid; tympanum very distinct, * to 3 the diameter of eye and 
about twice its distance from the latter. 

Fingers obtusely pointed, first longer than the second, third as 
long as the snout or a little longer or a little shorter; subarticular 
tubercles large and very prominent. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the nostril or the tip of the snout, the heels strongly overlapping 
when the limbs are folded at right angles to the body; tibia 34 to 
4 times as long as broad, 1? to 1,%, times in length from snout to 
vent, as long as or slightly shorter than the foot or the fore limb. 
Toes obtusely pointed or slightly swollen at the end, 2 to ? webbed, 
two phalanges of fourth free; outer metatarsals separated nearly 
to the base; subarticular tubercles rather small but very promi- 
nent; tarsal fold reduced to the distal half; inner metatarsal tubercle 
elliptical, rather compressed, + to 4 the length of the inner toe; 
a small outer metatarsal tubercle. 

Head and back rough with warts of unequal size, some of 
which may form curved folds on the anterior half of the back; 
sometimes a rather indistinct fold across the head, behind the 
eyes; a strong, curved glandular fold from the eye to the shoulder. 
Lower parts smooth, granulate under the thighs near the vent. 


1 Cf. Boulenger, Rec. Ind. Mus. XV, 1918, p. 65, and C.R, Ac. Sc. Paris, 
CLXVII, 1o6rep.100: 
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Grey or brown above, with darker spots and large markings of 
which the most frequent and regular are a V-shaped band between 
the eyes, a >=<-shaped marking between the shoulders, and one or 
two cross-bars on the posterior part of the body; a broad light 
vertebral stripe is sometimes present, but, unlike what is the rule 
in R. limnocharis and most other species, it is usually interrupted 
by the dark markings; lips with dark vertical bars, two of which 
usually proceed from the eye; limbs with complete or interrup- 
ted dark cross-bars; sides of thighs black spotted with yellow, or 
marbled black and yellow. Lower parts white, throat often spotted 
or mottled with brown. 

Male with internal vocal sacs and a rather feebly developed 
pad on the inner side of the first finger. 

Osteological characters as in R. limnocharis. 

Tadpole with the tail obtusely pointed, about 14 times as long 
as the body. Beak white, broadly edged with black; a long mar- 
ginal series of upper labial teeth with a short series on each side; 
3 long uninterrupted series of lower labial teeth, outer shortest ; 
lower lip with a series of papillae. 


Measurement in millimetres. 
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Fourth finger Se te ao Caer Cede ed ale 
Hind limb CORELOS TNS a OOMN 7/50 CO ny OMmS 9 mmniSy7 
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Fifth toe.. eee IOP TO etO TA 13) Tt Vo CLS 


1—7. Malabar (types). 8. Man Kodnur, Travancore. 9. Koni, Travancore. 


Habitat. Malabar hills, up to 7000 feet in the Nilgiris, 4000 
feet in Travancore. 

[This frog is very abundant in the Travancore hills. It is 
less common in the Nilgiris, but by no means scarce in the artifi- 
cial lake at Ootacamund. 

Unlike R. limnocharts var. nilagirica, R. verrucosa avoid small 
springs and pools and is usually found at the edge of streams or 
large reservoirs. Though the two frogs occur in the Nilgiris in 
practically the same localities I have never seen them together. 


N.A.]. 
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7. Rana limnocharis. 


Rana limnocharis (Boie), Wiegm., N. Acta Ac. Leop.-Carol. XVII, i, 
1835, p. 255; Stoliczka, Proc. As. Soc. Beng. 1872, p. 102, and Fourn. 
As. Soc. Beng. XLII, 1873, p. 116; S. Flower, Proc. Zool. Soc. 1899, 
p- 893; Bouleng., Spol. Zeyl. II, 1904, p. 73; Van Kampen, Zool. 
Fahrb., Syst. XXII, 1905, p. 703; Stejneg., Herp. Fapan, p. 127, figs. 
(1907); Van Kampen, Nat. Tijdschr. Ned. Ind. LXIX, 1909, p. 35, 
Bouleng., Vert. Faun. Mal. Pen., Rept. Batr.p. 236 (1912); Malcolm 
Smith, Fourn. N. H. Soc. Siam, II, 1916, p. 165; Annand., Mem. As. 
Soc. Beng. VI, 1917, p. 133, figs., pl. v. fig. 6; Annand. and Rao, 
Rec. Ind. Mus. XV, 1918, p. 33: 

Rana gracilis (non Gravenh.), Wiegm., l.c.; Peters, Mon. Berl. Ac. 1863, 
p. 78; Anders., Proc. Zool. Soc. 1871, p. 200; Gtnth., Proc. Zool. Soc. 
1875, p. 507; Anders., Anat. Zool. Res. Yunnan, p. 840 (1879). 

Rana nilagirica, Jerd., Journ. As. Soc. Beng. XXI1, 1853, p. 531; Bouleng., 
Spol. Zeyl. 11, 1904, p- 73- 

Rana agricola, Jerd., l.c. 

Rana vittigera, part., Giinth., Cat. Batr. Sal. p. 9 (1858). 

Rana gracilis, part., Giinth., Rept. Brit. Ind. p. 1409 (1864); Stoliczka, 
Fourn. As. Soc. Beng. XXXIX, 1870, p. 142; Bouleng., Cat. Batr. 
Ecaud. p. 28 (1882). 

Rana gracilis, var. andamanensis, part., Stoliczka, t¢. c. p. 143. 

Rana limnocharis, part., Bouleng., Faun. Ind., Rept. p. 450 (1890). 

Rana tigrina (non Daud.), Annand., Rec. /nd. Mus. VII, 1912, p. 8. 

Rana wasl, Annand., Mem. As. Soc. Beng. VI, 1917, p. 131, pl. v, fig. 5. 

Rana limnocharis, subsp. andamanensis, Annand., t.c. p. 133, pl. Vv, fig. 7. 

Rana limnocharis, subsp. nilagivica, Annand._, t.c. p. 134. 

Rana limnocharis, subsp. syhadrensis, Annand., Rec. Ind. Mus. XV1, 1919, 


Bates, 
Forma typica. 


Vomerine teeth in more or less oblique series between the 
choanae or extending a little beyond the level of their posterior 
borders, usually short and more widely separated from the an- 
terior corners of the latter than from each other, but excep- 
tionally! nearly touching the choanae in front ; sometimes*® almost 
entirely behind the level of the choanae. 

Head as long as broad, exceptionally slightly longer or slight- 
ly broader, moderately depressed; snout rounded or pointed,’ pro- 
jecting more or less beyond the mouth, as long as or a little 
longer than the eye; canthus rostralis obtuse; loreal region oblique, 
more or less concave; nostril usually nearer the end of the snout 
than the eye; the distance between the nostrils greater than the 
interorbital width, which is much less than that of the upper eye- 
lid; tympanum very distinct, 4 to 2 the diameter of the eye and 
2 to 3 times its distance from the latter. 


| Perak, Malacca, Borneo, the other extreme in a female from Ningpo, in 
which the teeth form two small oval groups close together and widely separated 
from the choanae. Stejneger did not seem to be aware of the great amount of 
variation in the vomerine teeth when he adduced the character of their more pos- 
terior position for placing R. limnocharis far away from R. tigrina in the system. 

2 Several specimens from the Nilgiries. Stejneger describes these groups 
of teeth in Japanese specimens as having the anterior extremities on a line with 
the posterior borders of the choanae. 

8 An acutely pointed snout, as figured by Annandale, is exceptional; the 
usual form is as in his figure of R. wasl. 
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Fingers obtusely pointed, first longer than the second, third as 
long as the snout or a little shorter or a little longer; subarticular 
tubercles well developed and very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the tympanum, the eye, or the nostril, the heels more or less 
overlapping ' when the limbs are folded at right angles to the body; 
tibia 2? to 33 times as long as broad, I+ to 23 times in length from 
snout to vent, as long as or a little longer than the foot, rarely 
a little shorter, usually a little shorter than the fore limb. ‘Toes 
obtusely pointed or slightly swollen at the end, usually } webbed, 
three phalanges of fourth free, rarely 2 webbed,? only two pha- 
langes of fourth free; outer metatarsals united in the basal half or 
third; subarticular tubercles rather small but very prominent; 
tarsal fold absent or reduced to the distal half; inner metatarsal 
tubercle oval or elliptical, blunt, } to 2 the length of the inner 
toe; a small outer metatarsal tubercle exceptionally very indis- 
tinet,° or confluent with the dermal fold of the outer toe. 

Upper parts with more or less prominent warts, with or with- 
out longitudinal glandular folds on the back, which are usually 
short or much interrupted; a more or less distinct fold across the 
head, behind the eyes, and a strong, curved, glandular fold from 
the eye to above the shoulder. Lower parts smooth, or posterior 
part of belly and proximal part of thighs granulate. 

Grey, brown, or olive above, sometimes suffused with bright 
carmine,* ustially with more or less distinct dark markings, of 
which the following are the most characteristic, although by no 
means constant :—A V-shaped band from eye to eye; a >=<-shaped 
marking on the back between the fore limbs, the fork on each side 
embracing a light spot, which is sometimes continued as a band 
along the body ;° this dark marking sometimes W-shaped or broken 
up into five spots; a straight or V-shaped band across the sacral 
region. A yellowish vertebral line or broad band often present, 
dividing the above markings. Lips with dark vertical bars, two 
of which usually proceed from the eye; limbs with complete or, 
more often, incomplete dark cross-bars; rarely a light line along 
the calf; sides of thighs yellow, marbled with black. Lower parts 
white, throat rarely mottled with brown.’ 

Male with a vocal sac on each side, forming loose folds on 
the throat, which is brown or blackish on the sides, more fre- 
quently with a large MA-shaped black marking; fore limbs robust : 
a rather strong pad on the inner side of the first finger. 


! Describing a female specimen from Japan, Stejneger says the heels only 
touch, without overlapping. I have never seen such a specimen; in the one 
with the shortest limbs (Shanghai) the heels slightly overlap. Stejneger how- 
ever contradicts himself on this point, as in the key to the species of Rana (p. 94) 
he assigns to R. limnocharis ‘heels overlapping considerably.” 

? Several specimens from Malabar. 

3 A few specimens from Malabar, Sikkim, and Borneo. 

* Cf. Boulenger, P.Z.S. 1890, p. 31. 

6 This light band is a remnant of that which is often better developed in R. 
tigrina and #. cancrivora. 8 Specimens from the Nilgiries. 


[Vo. XX, 


‘Surplieq ‘wyyog Sury, men “Ze “UNYNIS “Qc—Ec  “UTyUOL, “sz 
uog ue ‘cc—gr ‘ueUey “ZI ‘Buoy Buoy ‘gI—S1 ‘Menyd ezg ‘hI ‘eSsoMIO “f1 ‘“SuULIQIOYD ‘suvyvy zi “Buery oy “AoT[BA YeZ eC “II 
‘od3utN Jo "AA “S ‘ueg Mee] eq ‘Ol ‘od3uIN “6—g ‘TeysueyS -4—S ‘Spl COYD oCO’y ‘PF ‘spy COYD oo'yT ‘eutosahoX “E—z ‘uede f ‘osery ‘I 


: CL CLiee eo al On eee Ole Oe “Om VlEO Scie Ol Il (Ol ‘Ol 2. TOs OF 46-96) 92>, o1T sOl ety Oe aS 30} WAIN 
S OMNOZMI CN cee DOT atl ecto ol neice SOI On e4Imar “Sr or <0 Sit Owe Ay ie et AI Ore Sit ge 90} YJINOY 
= Limca pease ClO uMETT AON (Oo erot Ole clalOlech (Ol (Ol, “Qe Ol Ol <6 16-49) Sines i ae ie sti, fg 30} pI, 
< Gla amOce ce hes Ge maneaic (Ol sObeiecmoc. €c- 1c “fe GL [Or “Zineicy 12 SOL 1c “AIM Ve Mice te Orme: 2 a oETOOU 
S Cie tae Ce Cec ODT iz Ole Ch le (Ol 28¢ “Ole Ic sgl = O10 (21) elie) OU wOle Li ateece alc Ve 20 0s: sp ** BIGL, 

Rome aOM Oem) = Grigio) On 10m te 919) © OOle go) “Oa @Z5 nes esas co Ban 6O5. GZY) 1A GomNLe On, a sh qui] pulpy 
~ [ae ee err nC omtmne CMG. ee eG CS. GC sare Gey ube tee Gee Meuba Ce ec. Se Pian sa Geers are ‘+ Jesu WANO Wy 
Dpsen iG) Grmn ame ae ee Guu mee Geto Gc LalGeGu > G) WG GG I AG enG, iG oaGe Gers S* So Om aas SOs a gers as josuy pI, 
= yeaa ee CRM CRC ICNCACem Fr anG.C erg EP Gpe Sp eb oe pS Se Skew eh ae Ge Ee Gr” ee Se Gg ‘+  yesuy puossg 
NN Game MeO aEy/eaG tome Cn eee Ge eS GO RG 0 kGiSege ie" SS. Saye SiG) oat a we Omcas tOce ae ae yosuy SIT 
X Gon GomiGe =O) PolvOe) et nce OG 1%. 92 cc. Oe Wee te- Ic ee) (61 “Ie Ec -O1 soz. “gt fe Oc S60 61 (a: . qul] 210.7 
= Gere RCE mem Or meClcwmere me OG = wt SG Oe ee Pe ee Ge estagaee Memeee CC. Gee Sire ee ate oe tanuedurdy, 
Ss ne Mee a Ce ee) OC AS re IC CE Gee Ey Ae Ue CRC Mie! See Me iGo ae eC eee IPI [e}IqQs019} UT 
> Pan GeAOLGRY = ac me Spey SG a Gir Geese a Op Mites OG Gl SoG wea ee ey OQ. OTE G ve “OAT 
S Tepe ne PEG meses ok OG! tn EE Ge GG mio mS ONG) Fie GG ye asc» 90k ton OMe ts me jnous 
3 ZTE MOT Os aac T meee ep Teer BO TO lee Olek Ole Wey e ts it TS fa) edo OL SSIS Or teat Wale ies “+ peoy JO TIPIM 
a GreG Tem Tet Or GIs hie ele Pie el ac beael Vien Olenyr won VVi £0. “VE esis Stele Ol SCI won “21 2 yl es “s ** peo 
Re Goa Shute to Sheri ve MOS. Ge Ory PS sore Sie sor sor IGF. 6F KS i Oi Gs 'I2 745 OS i Ci? (oy O° }U9A 0} JNOUS MOI 

a ee aa ts te Ue Ore moe SG bo acts oS Coe ue Bos e pha d 2s 

Onc ve “teatae Ne cOm “Ol Mole 70 ¥Ol eat “his sel Zl cIt “Or. (6, 3g Lm sO Sees eS to eae 


“SOAJOUWUITIUL UL SJUBUMWAANSDA PY 


30 


31 


Frogs of the Genus Rana. 


G. A. BOULENGER 


1920. | 


‘eAojupung ‘iP 


OnenG 
oye Si 
OF G6 
tz «COI 
ZZ SOI 
Goy ks 


wm 
MO OH tNmN sD 
N 


© 
USer 


SaiiesizG 


ol 
cI 


lay 


wy 


OMDOOAMOO +O + 
om me) N 


‘TUelg ‘uuoqezueyD “SS—E€s 
‘QoTeMOOMIIT, “ov 


Ot 15} 
ep Sat 
ait 6) 
He On 
bz 61 
374" “niCo) 


Ww 
MMmMA MA MMinM 
N 


cal 


wm 
. 


mw 


Nw 
tH 


Or 
ne) 


“1S ols 


ic ae 
Qn Zit 
Dy Tr 
SG Ze 
SZ 1 es 
o£ 89 
i 

@Q 

bo 6UYP 
Gj 

LG a Se 
Sas Se 
ES AG 
ON. 

9 9 

jor Coyn 
Ly On 
1S +P 
Bat ler 
‘6b “gt 


War 
QI 


‘mOTAd_) *6£ 
Vt? Bint Bi 
Go OG Zz 
vin 2h vn 
{5 ofa (ofS 
Oe. ea “AS 
LOW Sige 56 
Spe Gee S 
Sh 
Ge Sie? 4S 
Lal, 
As OS aS 
Wy 1 Sa? 
Soo Ge eS, 
La Ld, 
Seale 3 
OGN OGG 
OG OG 1G 
CONECON ALO 
Coo 
‘ob “Sh “bY 


‘URIS ‘ley Sung Suopy ‘2S 


‘AQUDPISeIg seipeyy *gf—of 


OI 
ZI 
II 
XG 
Ez 


Oleere 
Ol Gz 


O mmm 


N 


ANNO WO A MOO 
| on oe | 


6 
£1 
6 
ZI 
QI 
ss 
€ 


6 
V1 
6 
fii 
SI 
€S 


‘MRIS ‘usmMeyyey 1S—oS 


‘Tanipueariy “Sf 
© @ fe Ge ae 
Ci Col ic GuECCAmnliCy 
QO W@W wre TAG tor 
fii Post (fa (of 4% 
On On Ba es Ge 
EG ES A ML Gu 
ee God WG ae 
Ve a BIOs Ler .6 
Fe Me em a8 
12 Sots 9 oO) 
Og 4 Sie We ie 
ae Sg (SIS Gate 
Ie AEG Se SC emt, 
VE Oreo 26 
De UE GS Oreo 
Cu Ci Ol opr Ol 
(al fail OK “Oy (OVIt 
fife IE ay (gy? fie 
CG Bl eS 
HOE NS IAS AES AS 


‘yoysueg ‘6b—ZP 
VE—CE 


‘IVqVCI 
wr i {Sa 
Og) igeac 
Sule Siem cor 
[hg (hs fe 
be Le gz 
ZZ 16 68 
yay Se aS 
[ie fh 
oo eet ge 
9 9 & 
(2 (eG (OYE 
Sada Se aH, 
(ee ees 
oS 6) 4 
Sine (Om ed 
See Os 
Sle eAL OS 
Sy 18 vo 
& 8 $ 
anit ols (erg 


my 
Inn A PE NSA o3 


om Ini 
soe 


COO 


‘oosunoy, ‘obh—zr 
‘SOIMISTIN ‘1 —gz 


90} WNT 

90} YANO 

%, 90} PATL 
ae JOO 
i PIQLL 
quant PUY 
“+ JOsUy YANO 

"* raSUy PIL, 

** Jasuy poses 
resuy 4sIny 

is qmty e107 

**  timuedurdy, 
Y}PIM [e}IG1019} UT 
ai akT 

Be qnousg 
Peay JO WPM. 

ve pee 
JUSA 0} JNOUS MOI 


[VorL. XX, 


Records of the Indian Museum. 


32 


‘mozN’T “1g 
‘Tea “69—g9 
ree ie Gea Sr 
i age dhe ie 
io Gn On {Sn 
a [kA eg WS 
OG, Lam Go Oe 
Sg £g of 06 
wm ie Sos S 
Gee “S/S st 39 
vy. So iP, 6) 
Gia Fi aag ese 
Ze lon Oa ae 
C)) APs eee eA 
ee A Coe IS 
GeO) fea = "9 
G4 Goi — 2 
iat Aw Sie (Ou 
Cmts) OL 
ow CS aie 74s 
(eta ee ca 


‘eUNn}EN yeoiy, ‘0g—6Z 


‘orodesuis *4o—f9 


£1 
(a4 
{1 
Lz 
Lz 


98 


$ 


qe Ge aCe 
ra ite /4il 
Tal WA Ait 
Ofaace, (az 
iS AS ee 
z6 96 69 


ise) 
ine) 
00 0 CO SI ae 
aon 
mMmmnaA Sa ReNe wo + 


al 


og © Sit 


“erie s6L °92 °22 ‘of «SL. vl 


INO unto + 


N 


NNOO AM 
H 


2} 
mH 


15/4 


ew ‘v9o—-19 ‘“xeIeq ‘og—O6%s 
(Gj =O i eli a Gag) 
On Wie A Yo ee ke I 
or © Wwe wh Tr Si 
Ge On GIS “ee eke ole ton 
OGM OGe ICGmOc Ooe 11 
oo §S 26 09 Ze 6 gS 
(RCS AST i a Say (oa STS 
ie Gs a y/o ie amy As eo a) 
& ne Ge see S) enh 
ere O on) ale Les 
ie @¢ iS Ge Ce AS ike 
Cc. he oe ey eS 
(Gn OE Gt ge GEER 
Ge Aeon ete 4 
CoG LPG he One 1G 
Cee Ol GOL OGe sia 
Creve Ole Sil Ol Og. ux 
oy GS hy ir 4S os RIS 
Get aoe es ba eee oe 
Oii/4> ays, ej) Meloy “/Ao) Tojo) Ko) 


“BOOB 


nN care in stint 


"el 


mmm 


ne 4A 
We ee 
(Seay Zt 
6a 62 
gz 62 
98 68 
1 12 
[is Ath 
Gees 
ie al 
Ole ce 
ee 47 
(ee BE 
o 4 
Go ES 
61 oz 
61) 0G 
LOS 
$8 
bo “£9 


“h 


‘(7spm ‘ay JO 9d4}) yeMeres ‘Suryon sy “eZ 


VI 
(44 
br 
of 
of 
Z6 


| =e ioe) is} Leak tole 
uals N = wmnnN 


a 
\O> OF 


‘oamsog *4£—SZ 
‘yerag ‘sy yseryT “gS 


(ont {52 Oh ane 
OL OZ OI gi 
Ole ote O lect 
Og -ofs. (ord 
(Aw Ne On aE 
sto) Cyh (ofS (oo) 
St hey ese 
ie me (0 Ya Toe / 
Pe EP SCH 39) 
i GY EG) 
Ws SA te Sis 
Vee CeCe 
Ce COCO, 
GOP ine 9 
(SR aa ince 2) 
Ole Aimee Or 
Oly Ai sole Or 
Way OM ls Lay 


‘yoquio’y *y£—zZ 


‘ese f{ ‘14—o/ ‘eryemng 


‘Sueyeg ‘sidry eyeny “49 ‘yepayy “9S 


6 Sr 
QI gI 
On Scr 
OS he 
oz bz 
(SI, AS// 
So Gols 
Secoat0) 
Case 12 
si) 
Ta Ke 
ice ats 
Ge 
S Mi 
ss Se) 
Vr Si 
Wan Sit 
ob LV 


eentbe oR te ee 
STON OOmOs. soul oc Od 


90} FFF 
OC ** 30} GJINOT 
90} pg 
ais = joog 
= i eIqhh 
4 “* qual] puley 
m0 josuy YANO 
AG **Jasuy pL, 
es jesuy puoves 
ai "+ yosuy 4SIVT 
26 ** QUIT] 910.7 
ars *-tmuedmdy, 
i TFPI [B}Iqto1eF UT 
oe ee okay 
ynoug 
oie peey Jo YIPIM 
8 Be peop 
**  JmdA 0} JNOUS MOT 


ee ee 


1920. | G. A. BOULENGER: Frogs of the Genus Rana. 33 


Nasal bones large, in contact with each other, narrowly separ- 
ated from the frontoparietals, only a small portion of the ethmoid 
remaining uncovered; frontoparietals narrow, flat ; zygomatic pro- 
cess of squamosal moderately long. Omosternum forked at the 
base. ‘Terminal phalanges obtusely pointed. 

Tadpole with the tail attenuate to a rather obtuse point, 
about twice as long as the body. Beak white, edged with black; 
a long marginal series of upper labial teeth with a short series on 
each side; 3 long uninterrupted series of lower labial teeth, outer 
shortest ; lower lip with two series of long papillae. 

[Individuals from comparatively high altitudes in the Hima- 
layas, Burma and the Western Ghats are usually small and at 
some spots in the Himalayas (e.g. Sitong Ridge in the Darjiling 
District) are of a pecu'iar grey colour with rounded dorsal warts. 
No definite structural differences, however, can be found to 
separate most of these mountain forms, except that in the race 
peculiar to the Western Ghats in Bombay the first and second 
fingers are usually almost equal or subequal in length. For this 
Bomby race I have recently proposed the varietal name syhadrensis 
(see Rec. Ind. Mus. XVI, p. 123; 1919). The Nilgiri race (nza- 
gtrica, Jerdon) is not dwarfed. 

Rana limnocharts is, after R. cyanophlyctis, the commonest and 
most universally distributed of the Indian frogs. It frequents the 
edge of ponds and marshes and leaps into the water when disturbed, 
as a rule rapidly swimming ashore again. It cannot skip on the 
surface as R. cyanophilyctis does. In mountainous districts it under- 
goes a prolonged period of hibernation, during which it concealsitself. 
Individuals which have fallen into wells and been unable to escape 
or have been placed there in order to eat insect larvae (as I believe 
is a custom in some parts of India) float on the surface in cold 
weather in a semi-torpid condition.—WN. A.]. 

Habitat, astern Asia, from Japan and China to India, Cey- 
lon and the Malay Peninsula and Archipelago, eastward to the 
Philippines, Borneo and Lombok. Recorded from up to 7000 
ft. in Sikkim. 

I have placed the tecently described R. was/, Annand., from 
N. Borneo, the Nicobars, Burma, the Khasi Hills, and the extreme 
east of the Himalayan foothills, simply in the synonymy of 
R. limnocharis, as the short description does not give a single char- 
acter to justify a separation, and the figure agrees perfectly well 
with an average specimen of the typical form. Dr. Annandale has 
favoured me with the loan of one of the type specimens, from Kuch- 
ing, Sarawak. 


Var. nilagirica, Jerdon. 


Differs from the typical form in the longer hind limbs, the 
tibio-tarsal articulation reaching the tip of the snout. As how- 
ever the specimens referred to R. nilagivica resemble very closely 
others, likewise from the Nilgiries, in which the limbs are not longer 
than in the typical form, and as Dr. Annandale has observed an 
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almost complete grading between the two, Iam no longer in favour 
of reviving Jerdon’s species. 


The pale streak or spot between the eye and the commissure 
of the jaws, which Annandale points out as characteristic, is also 
to be seen in some of the other specimens from the Nilgiries, as well 
as in a form from the Malay Peninsula. 

[I have recently examined a very large series of specimens in 
the Nilgiries. Individuals that conform more or less closely to the 
varietal type occur all over the plateau and also in the gorge of 
the Bhavani River at the base of the hills. With them are found 
individuals that could hardly be distinguished from the forma 
typica. 

This frog lives at the edge of small springs and ditches and in 
patches of marshy ground on the hill-side. It breeds in stagnant 
water.—N. A.j. 


Measurements in millimetres. 


I oes 3 

$ ¢ + 
From snout to vent ots dis 2. 56 48 48 
Head aie she se ae 29 18 17 
Width of head at oa ate 20 18 17 
Snout a at se sf 7 7 6 
Eye S ae bt oe 6 6 5 
Interorbital width a Ks igs Pie | APIs Pes 
Tympanum es es ae ie 4 3°5 3°5 
Fore limb... as ens owe 31 27 27 
First finger .. Pa ace ni Gi 6 6 
Second finger te age si 5 5 5 
Third finger .. et ye Se 7 oi 7. 
Fourth finger an £4 os 4 5 5 
Hinddimby =. a ae oe 94 89 90 
Tibia a oe a sie 30 28 28 
Foot ae ss ae ac 30 30 30 
Third toe ws e's ste ae 16 15 16 
Fourth toe .. a 26 Bs 24 23 24 
Fifth toe sae 2s se ai 16 15 16 


1. Nilgiries. 2. Malabar. 3. Madras Presidency. 


Halitat. Nilgiri and Shevaroy hills, Madras Presidency. 


Var. syhadrensis, Annand. 


Described as ‘‘ a dwarfed race akin to the subsp. milagirica, 
but of much smaller stature and with the hind limbs as a rule 
shorter. The first finger hardly extends beyond the second; the 
hind feet are as in the typical form except that the webbing is 
slightly less extensive and the tibio-tarsal articulation reaches the 
anterior border of the eye or a point between it and the tip of 
the snout. ‘The dorsal surface is gray with black spots sometimes 
with a reddish suffusion; a narrow pale mid-dorsal line is often 
present; the ventral surface is white, with the whole of the throat 
black in the adult male.” 
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Measurements in millimetres. 


lie Be. 
te 
From snout to vent 27 ai 
Head .. II 12°5 
Width of head (oye ota 
Snout 45 6 
Eye is aie 3°4 3°4 
Interorbital width .. 2°8 3 
Tympanum 17 2 
Fore limb ngeAy I 
First finger 4 5 
Second finger 3°83 4 
Hind limb ADAGE 


Habitat, Hills and elevated valleys of the middle region of 
the Bombay Presidency, between 2000 and 4000 feet altitude. 

Since describing this form, Dr. Annandale has become ac- 
quainted with its tadpole, having received from Khandalla in the 
Western Ghats series which show the mouth disc to have normally 
only 3 rows of horny teeth (one upper and two lower). In two 
specimens examined, however, the rows are abnormal and asym- 
metrical. In one of those individuals five rows can be distinguished. 
Dr. Annandale thinks the tadpoles described by Ferguson (Journ. 
Bomb. N.H. Soc. XV, 1904, p. 501) from Travancore should be 
referred to this variety. 


Var. andamanensis, Stoliczka. 


Annandale has pointed out that this name is founded on ex- 
amples of &. doriae, Blgr., and of a small form of R. imnocharis to 
which he proposes to restrict it. 

‘“This form closely resembles the forma typica except in its 
small size and peculiar coloration. The dorsal surface of the head 
and body is of a rich chestnut-brown, while the sides are of a dark 
brown densely spotted with black. A narrow blackish line, some- 
times running on a raised ridge or series of longitudinal folds, often 
separates the two areas; zigzag dark bars sometimes run across 
the back, and there is frequently a dark cross-bar between the 
posterior part of the eyes. The lips are more or less mottled and 
the throat feebly irrorated.” 

Habitat. Andamans and Tenasserim. 


8. Rana greenii. 


Rana vittigera, part., Ginth., Cat. Batr. Sal. p. 9 (1858). 

Rana gracilis, part., Giinth., Rept. Brit. Ind. p. 409 (1864) ; Bouleng., Cat. 
Batr. Ecaud. p. 28 (1882). 

Rana limnocharis, part., Bouleng., Faun. Ind., Rept. p. 450 (1890). 

Rana greenii, Bouleng., Spol. Zeyl. Il, 1904, p. 74- 

Rana limnocharis, subsp. greeniz, Annand.,, Mem. As. Soc. Beng. V1, 1917, 
P- 134. 


Vomerine teeth in rather strong oblique series between and 
extending posteriorly well beyond the choanae. 
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Head as long as broad, exceptionally slightly longer or 
slightly broader, moderately depressed ; snout rounded or obtusely 
pointed, as long as or a little longer than the eye, projecting more 
or less beyond the mouth; canthus rostralis very obtuse; loreal 
region oblique, concave; nostril equidistant from the eye and the 
tip of the snout; the distance between the nostrils a little greater 
than the interorbital width, which is a little less than that of the 
upper eyelid; tympanum very distinct, } to % the diameter of the 
eye and about twice its distance from the latter. 

Fingers obtusely pointed, first and second equal or first ex- 
tending very slightly beyond the second, third as long as or a little 
longer than the snout; subarticular tubercles well developed and 
very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or the nostril, the heels strongly overlapping when 
the limbs are folded at right angles to the body ; tibia 3 to 4 times 
as long as broad, about twice in length from snout to vent, as 
long as or a little shorter than the foot, as long as or a little 
shorter than the fore limb. Toes obtusely pointed, not quite 4 
webbed, 3 phalanges of fourth free; outer metatarsals united in 
the basal third; subarticular tubercles rather small but very 
prominent ; tarsal fold absent or reduced to the distal half; inner 
metatarsal tubercle very small, oval, + to 1 the length of the inner 
toe; outer metatarsal tubercle indistinct, or confluent with the 
dermal fold of the outer toe. 

Skin smooth above, with 4 to 8 very prominent, continuous or 
interrupted glandular folds along the back, these folds usually 
straight and very regular; sides with granules and short glands ; 
a rather indistinct fold usually present across the head, behind the 
eyes; a curved glandular fold from the eye to the shoulder. 
Lower parts smooth. 

Brown above, with black spots on the body, dark vertical 
bars on the lips, and more or less regular cross-bars on the limbs ; 
the dorsal folds sometimes edged with blackish; a narrow or 
broad yellowish vertebral streak constantly present. Lower parts 
white, throat sometimes spotted or marbled with brown. 

Male with a vocal sac on each side, forming loose folds on the 
throat, the sides of which are greyish; minute granular ex- 
crescences on the back; fore limbs very robust; a strong pad on 
the inner side of the first finger. 


Measurements in millimetres (all type specimens). 


Titi = 2: 3% ACLaIT: 6. Vint 9. 


Fare JG) oP REDE f Mopac wet fee «Ver Ws 
From snout to vent .. 30: W422 (SS sae at Oeee SOO, nS 
Head nm oP PMOTIAy Ang Seigee ssientsr) .20)5 Oar 
Width of head eek GLIM ETA: PPS Wemise TA Ose NTO 10) smal 
Snout .. wiih An eee S MNS gh AS: 10: gael aia 
Hye. oy bas ce Ae a a TA A! AG Ou Ss meee 
Interorbital width .. Bony 83 3 3 Deed 25a Zeca 2 a5 
Tympanum 3¢ Deki I 255.) (i295 eee soe 25) ates 3 2°5 
Fore limb A oly OR ee i DIE es) HD 1 
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Ls Za Bo ee Boe Ont Ve 8. 9. 

of + ieee Or + + + 
First finger See Aa eee a A a srg 5! a 
Second finger .. See tA SOR TLE ANT ATES MLSS SE PS: or FPS 
Third finger iva 5 6 6 5 5 5 7 7 5 
Fourth finger tins 3 4 4 4 4 (Olas ogi 4 3 
Hind limb Re eenO) 487,28 70) sOA G01) 1OT “7841 77) 4 '6o 
Tibia aye MAP IOMG23. MAY ION G88) 1 FS 25 124-737 
Foot a he TOMES 232220) 1-20) 207 20.5 LO 
Third toe | ae LOn D2 ei 2. iT Hite oii, 9 SIZK bs Gin 
Fourth toe ee TOM OM elLOm url) 8 eel7; je 62222 LO 
Fifth toe .. Pe iC MELowe 12) Lis hie ELM Mls) “645 Reo 


I—2. Punduloya. 3—4. C. Ceylon. 5—g9. Ceylon. 


Habitat. Hills of Central Ceylon. 

This frog is closely allied to R. kmnocharis, but I have no 
hesitation in regarding it as entitled to specific rank. It is easily 
distinguished by a combination of characters: first and second 
fingers equal or nearly so, diameter of tympanum not greater than 
interorbital width, outer metatarsal tubercle absent or very in- 
distinct, inner metatarsal tubercle usually smaller. 


g. Rana brevipalmata, 


Rana brevipalmata, Peters, Mon. Berl. Ac. 1871, p. 646; Bouleng., Spol. 
Zeyl. Il, 1904 p. 73; Annand., Mem. As. Soc. Beng. V1, 1917, p. 134. 

Rana gracilis, part., Bouleng., Cat. Batr. Ecaud. p. 28 (1882). 

Vomerine teeth in rather strong oblique series between and 
extending posteriorly beyond the choanae. 

Head as long as broad or slightly longer than broad, moder- 
ately depressed; snout rounded or pointed, as long as or a little 
longer than the eye, projecting more or less beyond the mouth ; 
canthus rostralis very obtuse; loreal region oblique, concave ; 
nostril usually a little nearer the end of the snout than the eye; 
the distance between the nostrils greater than the interorbital 
width, which is less than that of the upper eyelid; tympanum very 
distinct, > to $ the diameter of the eye and 14 to 12 times its 
distance from the latter. 

Fingers obtusely pointed, first longer than the second, third 
as long as or a little longer than the snout; subarticular tubercles 
well developed and very prominent. 

Hind limb very long, the tibio-tarsal articulation reaching the 
tip of the snout or a little beyond, the heels strongly overlapping 
when the limbs are folded at right angles to the body; tibia 4 
to 42 times as long as broad, I% to slightly less than 2 times in 
length from snout to vent, shorter than the foot, a little longer or 
a little shorter than the fore limb. Toes rather pointed, very 
slender, barely 4 webbed, the web not reaching the second 
phalanx; outer metatarsals separated nearly to the base; sub- 
articular tubercles rather small, moderately prominent; tarsal 
fold absent or reduced to the distal half; inner metatarsal tu- 
bercle strong, elliptic, compressed, $ to 2 the length of the inner 
toe ; a rather indistinct outer metatarsal tubercle. 

Back with elongate glandular warts or interrupted longitudi- 
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nal folds; a curved fold from the eye to the shoulder. Lower 
parts smooth. 

Greyish or reddish-brown above, with blackish spots which 
may be confluent to form two or four bands along the back; 
dark vertical bars on the lips, two of which usually proceed from 
the eye; an oblique light streak from the eye to the shoulder ; 
limbs with more or less regular dark cross-bars; hinder side of 
thighs yellow, marbled with black ; a narrow or broad yellow verte- 
bral streak constantly present ; often a yellow line along the calf. 
Tower parts white. 

Male with a vocal sac on each side, forming folds on the 
throat! the sides of which are black ; minute granular excrescences 
on the back and sides and also, very crowded, on the throat and 
belly during the breeding season; fore limb rather robust; a 
strong pad on the inner side of the first finger. 

Skull as in R. limnocharis. 


Measurements in millimetres. 


Tis 2 Be 4. Be Os oe 

= of fof g of fo of 
From snout to vent ake 47 40 46 35 47 45 41 
Head He ie 17; 15 15 12 17 16 15 
Width of head 7, 15 15 II ny 16 15 
Snout a6 6 5 5 4 7 6 5 
Eye - 6 5 5 4 6 5 5 
Interorbital width QS On eC ence PIE hoe 2 
Tympanum.. ANG 3 3 3 2 3 3 3 
Fore limb 0 a. 27 23 26 20 27 26 24 
First finger AS 6 5 5 4 6 6 5 
Second finger =A 5 4 4 3 5 5 4 
Third finger .. vt 7 5 6 5 7 6 5 
Fourth finger is 5 3 4 3 4 4 3°5 
Hind limb... se 90 73 88 60 87 82 His 
Tibia a6 is 29 22 27 19 26 25 21 
Foot ey By. 32 25 30 22 30 29 24 
Third toe 2 17 14 5 II 16 16 13 
Fourth toe .. es 27 21 25 18 25 25 21 
Fifth toe Cy: eis 18 14 15 iit 16 16 13 

1. Nilgiries. 2. Malabar. 3—4. Devicolum, Travancore. 5—7. Piermud, 
Travancore. 


Habitat. Hills of Southern India. The type specimen, pre- 
served in the Berlin Museum, is labelled as from Pegu, purchased 
of a dealer. 

The longer hind limbs distinguish this species from the typi- 
cal R. limnocharis, but not from the var. nilagirica ; it differs how- 
ever from both in the much shorter web between the toes, and, 
although one might feel inclined to regard R. brevifalmata as one 
of the local varieties of R. limnocharis, I am of opinion that it 
deserves the rank assigned to it by Peters. 


1 In one of the specimens (Malabar) there is a single, very strong fold, on 
each side, touching the lower border of the base of the arm, thus foreshadowing the 
condition of the cleft in the African R. bibroni. 
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10. Rana grunniens. 


Rana grunniens, part., Daud., Hist. Rain. Gren. Crap. p. 65, pl. xxi (1803) 
and Hist. Rept. VIII, p. 127 (1803). 

Rana subsaltans, Gravenh., Delic. Mus. Vratisl., p. 35, pl. vii (1829). 

Rana hydromedusa (Kuhl), Tschudi, Class. Baty. pp. 40, 80 (1838). 

Rana grunniens, Dum. et Bibr., Erp. Gén. VIII, p, 380 (1841); Giinth., 
Cat. Bair. Sal. p, 10 (1858); Bouleng., Cat. Batr. Ecaud. p. 23 (1882), 
Tr. Zool. Soc XX, 1914, p. 239, and Ann. and Mag. N.H. (9) I, 
1918, p. 238. 

2? Rana macrodon, Van Kampen, Nova Guinea, 1X (Zool.), p. 458 (1913). 

Vomerine teeth in long and strong oblique series behind the 
level of the choanae. ‘Tooth-like processes of lower jaw absent or 
very feebly developed. 

Head a little broader than long, much depressed; snout 
rounded, feebly projecting beyond the mouth, as long as the eye 
or a little longer; canthus rostralis very obtuse; loreal region 
very oblique, scarcely concave ; nostril nearer the tip of the snout 
than the eye; the distance between the nostrils equal to or a 
little less than the interorbital width, which equals that of the 
upper eyelid ; tympanum very distinct, $ to 3} the diameter of the 
eye and 2 to once its distance from the latter. 

Fingers rather short, with slightly swollen tips, first much 
longer than the second, third as long as or a little longer than the 
snout ; second and third fingers with a narrow dermal border ; sub- 
articular tubercles moderately large, moderately prominent. 

Hind limb moderately long; tibio-tarsal articulation reaching 
the eye; heels meeting when the limbs are folded at right angles 
to the body; tibia 3 to 34 times as long as broad, a little over 
twice to 24 times in length from snout to vent, a little shorter 
than the fore limb, as long as or a little longer than the foot. 

Toes with the tips dilated into small discs, webbed to the 
discs ; subarticular tubercles rather small, moderately prominent ; 
a short tarsal fold; inner metatarsal tubercle narrow, feebly 
prominent, ? to 3 the length of the inner toe; no outer tubercle. 

Skin smooth above or with small scattered warts; a narrow, 
short, straight glandular fold, more or less distinct from behind 
the upper eyelid to the scapular region or the anterior part of the 
back ; a stronger fold above the tympanum ; posterior part of the 
upper eyelid with small warts. Lower parts smooth. 

Brown above, uniform or with darker marblings; a yellow- 
ish cross-bar, edged with dark brown in front and behind, between 
the eyes; a dark canthal and temporal streak ; lips with more or 
less distinct vertical dark bars; limbs with or without dark cross- 
bars. Lower parts white; throat sometimes spotted or marbled 
with brown. 

Male without secondary sexual characters. 

Nasals large and in contact with each other and with the 
frontoparietals, which bear a feeble sagittal crest posteriorly ; 
ethmoid not exposed; zygomatic process of squamosal long, ex- 
tending to below the eye. Omosternum forked at the base. Ter- 
minal phalanges feebly expanded at the end. 
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Measurements in millimetres. 


I 2 3. 4 

a 3 + . 
From snout to vent ae 6 70 82) 107, 83 
Head .. ec re ee 23 29 36 28 
Width of head .. og ais 27 32 4I 31 
Snout.. 5 9 II 1 10 
Eye .. 55 9 9 Ta 9 
Interorbital width 5 5 6 5 
Tympanum 5.6 o:8 5 5 7 5 
Fore limb 3 Ae a3 40 44 54 43 
First finger ae fe) 9 II 9 
Second finger .. Es ae 7 7 9 7 
Third finger ot ots a 10 IO 12 10 
Fourth finger .. Re os 7 7 9 7 
Hind limb 5t oi 3 O85 125 se eA ie 
Tibia ate ae - 30 40 48 37 
Oot ae Rs ae AG 31 40 48 41 
Third toe ae ve dis 17 2 D5) 23 
Fourth toe - a as 26 35 38 33 
Fifth toe oe ee ae 19 25 30 24 


I. Java (?). 2—4. Mimika R., Dutch New Guinea. 


The type, from Amboyna, preserved in the Paris Museum, 
measures 146 millim. from snout to vent. 

Halitat. Amboyna and Dutch New Guinea. The occurrence 
of this frog in Java is very doubtful. 


II. Rana macrodon. 


Rana macrodon (Kuhl), Dum. et Bibr., Erp. Gén. VIII, p. 382 (1841) ; 
Giinth., Cal. Batr. Sal. p. 8 (1858) ; Peters, Won. Berl. Ac. 1871, p. 650 ; 
Blanf., Proc. Zool. Soc. 1881, p. 225, pl. xxi, fig. 4; Bouleng., Cat. 
Batr. Ecaud p. 24 (1882), and Faun. Ind., Kept. p. 448 (1890); S. 
Flower, Proc. Zool. Soc. 1896, p. 898, pl. xlv, fig. 1, and 1899, pp. 
888 and 916, pl. lix. fig. 1; Boettg., Abh. Senck. Ges. XXV, 1903, p. 
366; A. L. Butler, Fourn. N. H. Soc. Bomb. XV, 1903, p. 196; Isen- 
schmid, Mitth. Nat. Ges. Bern, 1903, p.6; Van Kampen, Nat. Tijdschr. 
Ned Ind. LXIX, 1909, p. 32; Bouleng., Faun. Mal. Pen., Rept. p. 
233 (1912). 

Rana fusca (non Meyer), Blyth, Fourn. As. Soc. Beng. XXIV, 1855, p. 
719; Anders., Proc. Zool. Soc. 1871, p.197; Stoliczka, Fonrn. As. Soc. 
Beng. XLII, 1873, p. 115; Anders., Anat. Zool. Res. Yunnan, p. 837 
(1879). 

Ixalus aurifasciatus, Peters, Mon. Berl. Ac. 1863, p. 455. 

As pointed out by Blanford and by S. Flower, this species 
presents two extreme forms which one might think at first worthy 
of specific distinction. The comparison of a large material shows, 
however, that such a separation is not feasible. I have endea- 
voured to keep the two distinct, regarding as the typical form 
the ‘broad-headed form’ of Flower and bestowing the name var. 
blythtt on Blyth’s lk. fusca (a name which is preoccupied) for 
Flower’s “‘ narrower-headed variety.’’? I must say the definition 
of the latter is not very precise, as almost every character suffers 
individual exceptions and some specimens might as well be referred 
to the one form as to the other. Such are the characters of the 
shape of the head, of the size of the eye and of the tympanum, 


and especially of the extent of the web between the toes, the two 
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extremes being completely connected. The differences in the colora- 
tion on which Flower laid stress at first, have since been shown by 
himself to be inconstant. 


Forma typica. 


Vomerine teeth in long and strong, straight or slightly curved, 
Oblique series between the choanae and extending much beyond 
the level of their posterior borders; in young specimens often 
shorter, less oblique, and entirely behind the choanae. Lower jaw 
with two bony prominences in front, feebly developed and barely 
indicated in females, large, acutely pointed, directed backwards, and 
fitting into deep pits in the upper jaw, in adult males. 

Head large, especially in males, much depressed, the sides of 
the occiput very swollen in males, broader than long; snout rounded 
ot obtusely pointed, feebly or slightly projecting beyond the 
mouth, as long as or, usually, longer than the eye, which may be 
rather small in the adult ; canthus rostralis very obtuse, sometimes 
very indistinct; loreal region very oblique, slightly concave; 
nostril much nearer the end of the snout than the eye; the dis- 
tance between the nostrils equal to or less than the interorbital 
width in the adult; interorbital width 1 to 14 times that of the 
upper eyelid, narrower in the young; tympanum very distinct, 
3 to ¢ the diameter of the eye and 3 to once its distance from the 
latter. 

Fingers rather short or moderate, obtuse or slightly swollen at 
the end, first much longer than the second, third as long as or a 
little shorter than the snout; second and third usually with a 
more or less distinct dermal fold on each side; subarticular 
tubercles moderate, moderately prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eye and the tip of the snout, the heels 
more or less overlapping, sometimes very slightly, when the 
limbs are folded at right angles to the body ; tibia 3 to 4 times as 
long as broad, 1% to 2? times in length from snout to vent, usually 
shorter than the fore limb, as long as or a little longer than the 
foot. Toes moderately long, the tips dilated into very small 
discs, entirely webbed, the web always reaching the discs but 
rather strongly emarginate and usually forming only a narrow 
border to the penultimate phalanx of the fourth; subarticular 
tubercles moderately large, moderately prominent; a short and 
feeble tarsal fold, sometimes indistinct ; inner metatarsal tubercle 
narrow, feebly prominent, 5 to ; the length of the inner toe; no 
outer tubercle. 

Skin smooth or warty above; sometimes a transverse fold 
across the head, behind the eyes; a strong glandular fold from 
the eye to the shoulder, often forming an angle above the tym- 
panum ; posterior part of upper eyelids warty; young with a 
narrow glandular fold on each side of the back, beginning behind 
the upper eyelid, sometimes very short. Lower parts smooth. 
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Yellowish-red to chocolate red, brownish olive, or dark olive, 
with or without small darker spots; a dark chevron or a yellow- 
ish, dark-edged band sometimes present between the eyes, in 
young specimens ; temporal fold dark-edged ; a large black tem- 
poral spot in some young; lips usually with dark spots or vertical 
bars ; two of these bars, from the eye to the mouth, usually very 
distinct in the young; sides sometimes speckled with blackish ; 
limbs with or without more or less distinct dark bars; hinder 
sides of thighs speckled, spotted or marbled with black ; a yellow 
or orange vertebral streak or fine line sometimes present; rarely a 
fine yellow line along the thigh and the inner side of the calf. 
Throat white or brown, belly and lower surface of Jimbs yellow 
or pale orange, uniform or spotted or speckled with brown. 

Males without vocal sacs; the fore limbs neither thickened nor 
bearing nuptial excrescences; differing from females by the larger 
head and the tooth-like prominences in front of the lower jaw. 

Nasals large, in contact with each other and with the fronto- 
parietals, which may be fused behind and bear a strong sagittal 
crest in the adult, the crest bifurcate at the occipital extremity ; 
ethmoid covered over; zygomatic branch of squamosal very long, 
reaching the eye. Omosternal style forked at the base. ‘Terminal 
phalanges slightly expanded at the end. 

Tadpole with the tail twice or more than twice as long as the 
body, acutely pointed or ending in a filament, the dorsai crest not 
extending to the base of the tail. Beak broadly edged with black ; 
a long marginal series of upper’ labial teeth and a short series on 
each side; 3 series of lower labial teeth, outer short and un- 
interrupted, second long and uninterrupted, third interrupted in the 
middle. Light reddish-brown; a dark brown line through the eyes, 
sometimes other darker lines radiating from the eye; tail with 
irregular dark brown vertical bars. 

[The tadpole lives in jungle streams in places where the bottom 
is sandy. The dark irregular bars on the tail aid greatly in con- 
cealing it in such places.—N. A.]. 

Eggs measuring 2 millim. in a female 135 millim. from snout 
to vent. 

A specimen from Singapore, preserved in the Raffles Museum, 
measures 230 millim. from snout to vent, according to A. L. Butler, 
thus very nearly of the size of the African R. goliath, Blgr. 

Habitat. Singapore, Natunas, Engano, Borneo, Java, Lom- 
bok, Flores, Halmaheira, Batjan. 


Var. blythii. 


Head narrower than usual in the typical form, often as long 
as broad or a little broader than long, rarely slightly longer than 
broad; eye usually larger, canthus rostralis more distinct, and 
loreal region less oblique; tympanum often smaller, 2 to s the 
diameter of the eye, 1 to once its distance from the latter. Tibio- 
tarsal articulation sometimes reaching the tip of the snout; tibia 
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often as long as or but slightly shorter than the fore limb; toes 
often less broadly webbed. Olive-brown or green above, rarely 
reddish ; a yellow vertebral streak or broad band rarely present. 
As stated above the distinction of this variety is rather vague 
and the naming of certain specimens is therefore arbitrary. 
Halitat. Burma, Annam, Siam, Malay Peninsula, Sumatra, 
Borneo, Philippines. . 


12. Rana magna. 


Rana macrodon, part., Bouleng., Cat. Baty. Ecaud., p. 24 (1882). 

Rana magna, Stejneg., Smiths. Misc. Coll. LII, 1909, p. 437. 

Rana modesta, part., Roux, Rev. Suisse Zool. XXVI, 1918, Pp. 411. 

Vomerine teeth in moderately long oblique series between the 
choanae and extending beyond the level of their posterior borders, 
or just behind them. Lower jaw with two bony prominences in 
front, feebly developed and obtuse in females, large and acutely 
pointed, directed backwards, in adult males. 

Head large, especially in males, much depressed, the sides of 
the occiput very convex in males, broader than long; snout rounded 
or obtusely pointed, feebly projecting beyond the mouth, as long 
as or a little longer than the eye; canthus rostralis more or less 
distinct, sometimes rather strong; loreal region moderately oblique, 
concave; nostril much nearer the end of the snout than the eye; 
the distance between the nostrils equal to or less than the inter- 
orbital width in the adult; interorbital width equal to or a little 
greater than that of the upper eyelid, narrower in the young; 
tympanum very distinct, + to 5 the diameter of the eye, 1 to once 
its distance from the latter. 

Fingers moderate, the tips dilated into very small discs, first 
longer than the second, third as long as or a little longer than the 
snout, second and third with a narrow dermal fold on each side; 
subarticular tubercles rather large, very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye, the heels just meeting when the limbs are folded at 
right angles to the body; tibia 3 to 33 times as long as broad, 
nearly 2 to 27 times in length from snout to vent, shorter than the 
fore limb, as long as or a little shorter than the foot. 

Toes moderately long, the tips dilated into rather large discs 
(z to 3 diameter of tympanum), very broadly webbed, the mem- 
brane reaching the discs of all the toes; subarticular tubercles 
moderately large, very prominent; a short and feeble tarsal fold; 
inner metatarsal tubercle narrow, feebly prominent, about } the 
length of the inner toe; no outer tubercle. 

Upper parts with small tubercles or flat warts; sometimes a 
transverse fold across the head, behind the eyes; a strong glandular 
fold from the eye to the shoulder; young with a narrow glandular 
fold on each side of the back, beginning behind the upper eyelid. 
Lower parts smooth. 

Brown above (in spirit), uniform or with ill-defined darker 
spots and a cross-bar between the. eyes; limbs with dark cross- 
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bars; hinder side of thighs marbled with dark brown, or dark 
brown with small light spots; young with a light streak from be- 
low the eye to the shoulder, below a dark brown temporal spot. 
Lower parts white, uniform or, usually, spotted or mottled with 
brown. 

Males with internal vocal sacs; other secondary sexual char- 
acters as in R. macrodon. 

Egg small, vitelline sphere measuring 2 millim. in diameter 
in female g2 millim. long from snout to vent. 

Skeleton as in R. macrodon, but extremity of last phalanx 
of toes with stronger transverse expansion. 


Measurements in millimetres. 


Ne Be Bs 4. isc 6. 

J cp Ishtey J io g 
From snout to vent a0 113-108 Fon rZ@ 79 g2 
Head als as 46 44 or 45 31 34 
Width of head .. fe 52 48 22 50 33 36 
Snout ie Ate 15 14 8 16 it 12 
Eye oH oe 13 12 8 13 II nr 
Interorbital width he II II 4 Il 6 7 
Tympanum ... és 5 5 3 5 3 4 
Fore limb a0 oie 60 58 33 67 48 55 
First finger aa ve 15 13 8 17 II 12 
Second finger .. ak II II 6 13 9 II 
Third finger .. os 15 13 9 17 12 14 
Fourth finger .. es II 10 5 13 8 II 
Hind limb xn Seer LOS Sey SLOG ml7aeme AT 
Tibia 56 Se 51 49 28 53 41 45 
Foot oe Si 55 50 28 56 40 45 
Third toe ae ae 28 27 13 29 21 26 
Fourth toe os ti 43 49 22 40 33 39 
Fifth toe te ane 30 30 15 35 25 30 


I—3. Laguna del Bay, Luzon. 4—5. Negros. 6. S. Celebes, 2000 f, 


Habitat. Philippines, Celebes. Stejneger records the species 
from Mindanao, Basilan, Mindoro and Luzon. 


13. Rana modesta. 


Rana macrodon, part., Dum. et Bibr., Erp Gén. VIII, p. 382 (1841). 

Rana modesta, Bouleng., Cat. Baty. Ecaud. p. 25, pl. 1, fig. 3 (1882) ; 
F. Miull., Verh. Nat. Ges. Basel. X, 1894, p. 367; Bouleng., Proc. Zool. 
Soc. 1897, p. 223; Boettg., Abh. Senck. Ges. XXV, 1903, p. 382; Van 
Kampen, in M. Weber, Zool. Ergebn. IV, p. 385 (1907). 

Vomerine teeth in moderately long, strong, oblique series 
originating between the choanae and extending beyond the level 
of their posterior borders, or entirely behind them. Lower jaw 
with two bony prominences in front, feebly developed in females, 
moderately large and acutely pointed in males. 

Head moderate, much depressed, as long as broad or a little 
broader than long; snout rounded or obtusely pointed, feebly pro- 
jecting beyond the mouth, as long as or slightly shorter than the 
eye; canthus rostralis distinct, rather obtuse; loreal region 
moderately oblique, concave; nostril a little nearer the end of the 
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snout than the eye; the distance between the nostrils equal to or 
greater than the interorbital width, which is nearly equal to or 
less than that of the upper eyelid; tympanum very distinct, 
5 to 3 the diameter of the eye, 2 to 14 times its distance from the 
latter. 

Fingers moderate, the tips swollen or dilated into very small 
discs, first longer than the second, third as long as or a little longer 
than the snout; subarticular tubercles moderate, moderately pro- 
minent. 

The tibio-tarsal articulation reaches the eye or between the 
eye and the tip of the snout; heels overlapping when the limbs 
are folded at right angles to the body; tibia 3 to 34 times as long 
as broad, nearly 2 to 2} times in length from snout to vent, 
shorter than the fore limb, as long as or a little longer or a 
little shorter than the foot. Toes moderately long, the tips dilated 
into very small discs, entirely or nearly entirely webbed ; subarticu- 
lar tubercles rather small, moderately prominent; a short and 
feeble tarsal fold, sometimes absent; inner metatarsal tubercle 
moderately prominent, narrow, ? to } the length of the inner toe; 
no outer tubercle. 

Upper parts smooth or with small warts or interrupted longi- 
tudinal folds; upper eyelids tubercular; sometimes a transverse 
fold behind the eyes; a glandular fold from the eye to the shoulder. 
Lower parts smooth. 

Brown, grey-brown, or dark olive above, with or without 
rather indistinct darker spots; sometimes two lighter strips on the 
back and the canthi rostrales, meeting on the tip of the snout ; 
sometimes a light vertebral stripe; a dark cross-band between the 
eyes often present ; a black spot sometimes present on the tympa- 
num; upper lip with dark vertical bars, two below the eye; limbs 
with dark cross-bands; hinder side of thighs dark brown, with 
light spots or marblings. Lower parts white, uniform or speckled 
or spotted with brown. 

Males with internal vocal sacs; the head rather larger than 
in females. 

Osteological characters as in R. macrodon. 

Eggs rather large, 24 millim. in diameter in female measur- 
ing 58 millim. from snout to vent. 

Habitat. Celebes, Talaut Ids., Nusa Laut and Saleyer. 

Closely allied to R. macrodon, but much smaller, vomerine 
teeth in shorter series, and males with vocal sacs. Although the 
latter character justifies its specific separation, it is not easy to 
distinguish it from young specimens of R. macrodon of the same 
size. 

14. Rana microtympanum. 
Rana microtympanum, Van Kampen, in M. Weber, Zool. Ergebn. IV, 
p- 386 (1907). : 

Vomerine teeth in short, oblique series just behind the level 
of the choanae. Lower jaw with short, obtuse, tooth-like processes 
in front. 
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Head as long as broad; snout rather pointed, shorter than 
the orbit; canthus rostralis distinct ; loreal region feebly oblique, 
concave; nostril equidistant from the eye and the tip of the snout ; 
interorbital space as broad as or a little narrower than the upper 
eyelid; tympanum distinct, 4 the size of the eye. 

Fingers rather swollen at the end, first as long as or a little 
shorter than the second. 

Tibio-tarsal articulation reaching between the eye and the tip 
of the snout. ‘Toes ending in small but distinct discs, entirely 
webbed; subarticular tubercles moderate; a tarsal fold; inner 
metatarsal tubercle narrow, $ or rather more than 4 the length 
of the inner toe; no outer tubercle. 

Back warty; a rather strong fold above the tympanum ; pos- 
terior part of upper eyelid with small warts; a transverse fold 
across the head, behind the upper eyelids. Lower parts smooth. 

Brown above, with ill-defined darker spots; a dark cross-bar, 
light-edged in front, between the eyes; limbs with dark cross- 
bands. Yellowish beneath, with or without brown marbling on 
the throat. 

Tadpole with the tail less than twice the length of the body 
and with obtuse point. Beak narrowly edged with black; labial 
teeth in 2 upper and 2 lower series, the inner series interrupted. 

Habitat. Celebes. 

This species is founded on apparently young specimens, 32 
millim. from snout to vent. The shorter first finger appears to 
distinguish the species from its allies. 

Roux (Rev. Suisse Zool. XXVI, 1918, p. 412) may be right in 
regarding R. microtympanum as a synonym of R. modesta. How- 
ever, I have examined a young R. modesta from Buol, Celebes, 
measuring 30 mm., and which has the first finger a little longer 
than the second. | 


15. Rana doriae. 


Rana gracilis, var. andamanensis, part., Stoliczka, Fourn. As. Soc. Beng. 
XXXIX, 1870, p. 142. 
Rana doriae, Bouleng., Ann. Mus. Genov. (2) V, 1887 p. 482, pl. ii, fig. 1 
and Faun. Ind., Rept., p. 447 (1890): Annand., Mem. As. Soc. Beng. 
Wi eorg, Pp. E35: 
Rana doriae, part., Bouleng., Faun. Mal. Pen., Rept. p. 231 (1912). 
Vomerine teeth in oblique oval groups behind the level of 
the choanae. Lower jaw without bony prominences in front 
Head moderate, moderately depressed, a little broader than 
long; snout rounded, scarcely projecting beyond the mouth, as 
long as or a little longer than the eye; canthus rostralis obtuse ; 
loreal region moderately oblique, slightly concave; nostril nearly 
equidistant from the eye and the end of the snout; the distance 
between the nostrils equal to or a little greater than the inter- 
orbital width, which is nearly equal to that of the upper eyelid ; 
tympanum very distinct, 4 to 2 the diameter of the eye, 14 to 2 
times its distance from the latter. 
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Fingers moderate, the tips swollen into very small discs, 
first a little longer than the second, third as long as or a little 
longer than the snout; subarticular tubercles moderate. 

The tibio-tarsal articulation reaches the eve or the tip of the 
snout; heels overlapping when the limbs are folded at right angles 
to the body ; tibia 3 to 4 times as long as broad, Ii to 2} times in 
length from snout to vent, as long as or a little shorter than the 
fore limb, as long as or a little longer than the foot. ‘Toes moder- 
ately long, the tips dilated into small but very distinct discs, ? to 
nearly entirely webbed, r or 2 phalanges of fourth free; sub- 
articular tubercles moderate; a feeble tarsal fold; inner metatarsal 
tubercle moderately prominent, * to } the length of the inner toe; 
no outer tubercle. 

Skin smooth or with irregular glandules on the back; a more 
or less distinct fold across the head, behind the upper eyelids; a 
strong glandular fold from the eye to the shoulder. 

Brown above, with small irregular darker spots; sometimes a 
yellowish vertebral stripe; a dark cross-band between the eyes, 
bordered with yellowish in front; lips with dark vertical bars; 
limbs with rather irregular dark cross-bands. Lower parts white, 
uniform or scantily spotted with brown. 

Males without vocal sacs. 

Nasals large, in contact with each other and with the fronto- 
parietals; ethmoid covered over; zygomatic branch of squamosal 
long. 


Measurements in millimetres. 


I 2 ee ee 5 6. Tie os 9. 

Siete Ore Ey Wa Reo) See 
Brom snout to vent 1450940) SON Sie eefi5 n'ont ea 
iea des Me ee dS Gh TG i IK WD. KS 
Width of head Aa 2091820 B20. IO OTS ae Te elem ely 
Snout 3 as 6 6 6 G/ 6 ws GB 6 6 
Eye Sc 6 6 6 6 6 or os 6 6 
Interorbital width 4 5 4 4 BOR R 3 4 4 
Tympanum . ee al OFS “Annies 3 3 Ne ut 
Fore limb G8 eh ee 27) 20) 255 220) eee 
First finger S95 100 a rOva MOS obi B55. 5 Woes a oes aman 
Second finger ee Sa ne) Pe Sree eS 
Third finger she 7 7 7 7 CP © 6 7 7 
Fourth finger .: BS (SMA IS! 4a) ASO As yee oe 
Hind limb ais S40 (82,0 580) 1S4N 874 O7 mol Omen 
Tibia ete Sa 27. N20: A2ON 274 ere ee eo eee 
Foot ve er 20 25 25 enone a2 i 73 Oh Bk 
Third toe. . ih ES A I29 ORI 2 A TS” 42 eC lo ea 
Fourth toe 6 19 8.) SUSE OM e728 slO Melee! ame o 
Fifth toe.. te 1p eae ah ie Se ah AR 


1—6. Tenasserim, types. 7. King Id., Mergui. 8—9. Klong Bang Lai, Siam. 


Habitat. ‘Tenasserim, Siam, Malay Peninsula. Also the Anda- 
mans, as, according to Annandale, the largest of the types of 
Stoliczka’s R. gracilis, var. andamanensis belongs undoubtedly to 
this species. 
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16, Rana macrognathus. 


Rana doriae, part., Bouleng., Ann. Mus. Genova, (2) XIII, 1893, p 328, pl. 
viii. fig. 1, and Faun. Mal. Pen., Rept. p. 231 (1912). 

Rana macrognathus, Bouleng., Ann. and Mag. N.H., (8) XX, 1917, p. 
414. 

I now regard as deserving specific distinction a frog from 
Upper Burma in which the males differ from those of R. doriae in 
the very large head with strong swellings formed on the lower sur- 
face of the mandible and on each side of the occiput, by the extra- 
ordinary development of the masseteric and depressor muscles, and 
in which a strong pointed tooth-like process is present on each side 
of the mandible near the symphysis, as in R. macrodon and R. . 
kuhlit. In these males, when fully developed, the interorbital re- 
gion is broad and very convex, the swelling produced posteriorly as 
in Pelobates fuscus; the frontoparietal bones are raised in their 
anterior half, rugose though free from the skin, and furnished 
with three strong longitudinal ridges which unite into a single one 
on the posterior part of the bones. The tympanum of these males 
is nearly or quite as large as or even larger than the eye. Females 
are hardly distinguishable from R. dortae. The length of the inner 
metatarsal tubercle is } to 2 the length of the inner toe. The 
warts on the back are often more prominent than in R. dorzae. 


Measurements in millimetres. 


ite Be 35 4. Ge 6. 

oi ou $ oi ro C 
From snout to vent 57 47 55 56 35 42 
Head ne 24 19 20 22 14 15 
Width of head 26 21 21 25 15 16 
Snout Sie — Gi ood 8 Ag staat 5e5 
Eye -. 7 6 6 (Sig ae. Si ag 
Interorbital width — 5 — 5 33055 3 
Tympanum 7 5 4 Cay tS Mia) 
Fore limb 31 25 29 B2 21 24 
First finger — GG) OG dl 5 
Second finger .. -= 5 — 6 4 4°5 
Third finger — 7 — 8 5 6 
Fourth finger — Ae ge 5 Scheel 
Hind limb 85 7O 86 80 54 65 
Tibia 28 22 28 25 17 21 
Foot DY 22 27 25 17 20 
Third toe = II — 12 9 10 
Fourth toe — 17 _ 20 13 15 
Fifth toe as II — 13 8 ie) 


I—3. Karin hills (types). 4. Da Ban, S. Annam. 5. Ok Yam, S.E. Siam. 
6. Koh Chang Id., Siam. 


This frog is intermediate between R. doriae and R. pileata. 

The types are from the Karin Hills, 1300 to 1600 feet, and 
from the district of the Karin Bia-po. I have received from Dr. 
Malcolm Smith a specimen from Annam. Small specimens from 
Siam (Ok Yam, Koh Kut Id., and Koh Chang Id.) appear to 
belong to the same form, but the male, although showing the large 
tympanum and the tooth-like processes of the lower jaw, lacks the 
swelling on the interorbital region. 
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17. Rana pileata. 
Rana pileata, Bouleng., Fourn. N.H. Soc. Siam, I, 1916, p. 104, pl.—. 


Vomerine teeth in rather short, strong, oblique series just be- 
hind the level of the choanae. Lower jaw with two large, fang-like 
bony prominences in front, in the males. 

Head moderate in females, very large in males, moderately 
depressed, a little broader than long; in the males, strong swellings 
on the lower surface of the mandible and on each side of the 
occiput; snout rounded or obtusely pointed, scarcely projecting 
beyond the mouth, as long as or longer than the eye; canthus 
rostralis obtuse ; loreal region moderately oblique, slightly concave ; 
nostril nearer the tip of the snout than the eye; the distance be- 
tween the nostrils equal to or a little greater than the interorbital 
width ; interorbital region little broader than the upper eyelid in 
females and haif-grown males, twice as broad and very convex in 
full-grown males; in these the frontoparietals form a swelling, as in 
R. macrognathus and R. plicatella; behind the interorbital region 
a large dermal flap in full-grown males, rounded and completely 
detached behind; in smaller males this flap is less developed and in 
females and young it is absent or represented by a faint semi- 
circular fold; tympanum distinct, # or # the diameter of the eye 
in females, as large as or a little larger than the eye in adult 
males. 

Fingers moderate or rather short, blunt, first a little longer 
than the second, third a little longer than the snout; subarticular 
tubercles moderate. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye, the heels overlapping when the limbs are folded at 
right angles to the body ; tibia 3 to 3: times as long as broad,2 to 21 
times in length from snout to vent, shorter than the fore limb, as 
long as or a little longer than the foot. Toes moderate, the tips 
dilated into small discs, s to nearly entirely webbed; subarticular 
tubercles moderate; a feeble tarsal fold; inner metatarsal tuber- 
cle feebly prominent, 1 to 1 the length of the inner toe; no outer 
tubercle. 

Skin with irregular, flat glandules on the back and small tuber- 
cles on the upper eyelids; a strong glandular fold from the eye to 
the shoulder. Lower parts smooth. 

Green, olive, or brown above, young and half-grown often with 
a strong tinge of red, with darker spots or marblings, or with dark 
edges to the dorsal glandules; a more or less distinct yellowish 
angular band, dark-edged behind, between the eyes; lips with 
dark vertical bars; some specimens with a yellow median stripe 
from the tip of the snout to the vent; limbs with dark cross-bars. 
Lower parts white or pale yellow, throat sometimes spotted with 
brown. Iris golden-green, veined with black and with a black cross. 

Males without vocal sacs. 

Ripe ova measuring 3 millim. in diameter in female 52 millim. 
from snout to vent. 
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Measurements, in millimetres, of type specimens. 


Te eee 3 4 5 6. 7 8 9 

J of oe rod ¢ g 2 ro J 
RromisHotub tolvelt: x °° 72) 645 i540 4150, 52 152). 49) 50 O61 
EHeadgae .- SS lat oe OO le lO) eeLOM ATO DT. 26 
Width of head ee Cees Some ee: 20 ma zr. S20" 20)" 20 
Snout Ne Ff i ie) 8 G7 7 7 6 Smee LO 
Eye ve ay 8 i) 6 6 5 6 6 6 7 
Interorbital width .. 9 7 5 5 Aas aA! 4 6 6 
Tympanum rfc 8 7 5 5 4 4 4 6 7 
Fore limb eseiO? ee 30rm Sek WgOle $2009. 30". 28. 127 238 
First finger 5.8 CI i 7 6 Gre eng 6 8 
Second finger a 7 6:5 a0 6 6 6 Basu Se Stee 7) 
Third finger eae LO fe) 8 8 Gio be 7 7 9 
Fourth finger Bee 6 Boe 5 5 5 5 4 5°5 
Hind limb SAIO7, ShOSt oom wodes Sole SO) | SOm (60.5 107 
Tibia oe roe meas beer 321i 2 27a On 27h ZOn 23) 9 3d 
Foot 58 beau ol ae 27 C272 2OVN 277 eee 2D oT 
Third toe.. Se ee cee Ae TA emai IY Stee IG 
Fourth toe ea a) 2 22a 2 ag LO ee Oe eee Le 2 
Fifth toe See TOR NG) @ Tae he Ge TA TT 17 


1—7. Khao Sebab, Chantabun,S.E. Siam. 8. Hup Bon, Sriracha, S.E. Siam. 
9. Meh Song forest, near Prae, N. Siam. 


Halitat. Siam, between 600 and 3000 feet altitude. 


18. Rana plicatella. 


Rana plicatella, Stoliczka, Fourn. As. Soc. Beng. XLII, 1873, p. 116, pl. 
xi, fig. 1; Bouleng., Cai. Batr. Ecaud. p. 20 (1882) ; S. Flower, Proc. 
Zool. Soc. 1899, p. 890; Laidlaw, Proc. Zool. Soc. 1900, p. 885 ; Aes ee 
Butler, Fourn. N.H. Soc. Bomb. XV, 1903, p- 196; Bouleng., Faun. 
Mal. Pen., Rept. p. 231 (1912). 

Vomerine teeth in rather short, strong, oblique series just be- 
hind the level of the choanae. Lower jaw with two fang-like bony 
prominences in front in the males. 

Head large (male), moderately depressed, a little broader 
than long, sides of the occiput very convex ; snout obtusely pointed, 
scarcely projecting beyond the mouth, as long as the eye; canthus 
rostralis very obtuse; loreal region moderately oblique, feebly con- 
cave; nostril equidistant from the eye and the tip of the snout; 
the distance between the nostrils equal to the interorbital width ; 
interorbital region broader than the upper eyelid, convex and _ fol- 
lowed by a knob-like prominence; tympanum distinct, as large as 
or a little larger than the eye, 2 to 3 times its distance from the 
dateer 

Fingers moderate, the tips dilated into very small but distinct 
discs, first slightly longer than the second, third as long as the snout ; 
subarticular tubercles moderate. 

Hind limb long, the tibio-tarsal articulation reaching the tip 
of the snout, or between the eye and the tip of the snout, the heels 
overlapping when the limbs are folded at right angles to the body ; 
tibia 4 times as long as broad, I+ to 2 times in length from snout 
to vent, a little shorter than the fore limb, as long as the foot. 
Toes moderate, the tips dilated into small but distinct discs, 2 to s 
webbed, 2 or 3 phalanges of fourth free; subarticular tubercles 
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rather small; a very slight tarsal fold; inner metatarsal tubercle 
narrow, prominent, about 2 the length of the inner toe; no outer 
tubercle. 

Skin of back with 8 or ro glandular longitudinal folds, some- 
times with numerous small tubercles between them; a strong fold 
above the tympanum; upper eyelids tubercular. 

Bronze above, in life, changing from bright yellowish red to 
dull brown shades, with or without a yellow vertebral stripe ; some 
of the dorsal folds edged with black; a black chevron, pointing 
backwards, between the eyes; limbs with dark brown cross-bars. 
Belly bright sulphur yellow. Iris bronze, with a black cross, and 
a very narrow red ring round the pupil. 

Males without vocal sacs. 


Measurements in millimetres. 


I 2 
eg $ 
From snout to vent Br sie Be 36 34 
Eleadta ve ve 56 wt 15 14. 
Width of head ae Be ee as 7, 16 
snout: .. = ant sts si 5 45 
Eye oe Se a8 2s A, 5 Aas 
Interorbital width .. Ea re he Bas Sil 
Tympanum as Ain ae oA 4°5 4°5 
Fore limb Ae a ae * 22 21 
Hind limb - C's Eee ae 67 59 
ALOE, 9 oe ste as st Ss 20 18 
Foot ot Be oc Si ae 20 18 


1. Penang. 2. Bukit Timah, Singapore. 


Habitat. Penang, hills between Kedah and Perak, up to 4000 
feet, Singapore. , 


19. Rana hascheana. 


Polypedates hascheanus, Stoliczka, Fourn. As. Soc. Beng., XXXIX, 1870, 
Pa L47; pl. Ax, Hg: 
Rana gracilis, var. andamanensis, part., Stoliczka, t. c. p. 142. 
Rana hascheana, W. Sclater, Proc. Zool. Soc. 1892, p. 344; S. Flower, 
Proc. Zool. Soc. 1899, p. 894; Laidlaw, Proc. Zool. Soc. 1900, p. 885; 
A. L. Butler, fourn. N.H. Soc. Bomb. XV, 1903, p. 197; Bouleng., 
Faun. Mal. Pen., Rept. p. 232 (1912). 
Vomerine teeth in oblique oval groups just behind the level 
of the choanae. No bony prominences in front of the lower jaw. 
Head moderate, moderately depressed, as long as broad or a 
little broader than long; snout rounded, scarcely projecting beyond 
the mouth, as long as the eye; canthus rostralis obtuse; loreal 
region moderately oblique, slightly concave; nostril equidistant 
from the eye and the tip of the snout; the distance between the 
nostrils a little greater than the interorbital width, which equals 
that of the upper eyelid; tympanum distinct, 1 to 2 the diameter 
of the eye and r4 to 2 times its distance from the latter. 
Fingers rather short, the tips scarcely dilated, first as long as 
or slightly longer than the second, third as long as or slightly 
shorter than the snout; subarticular tubercles moderate. 
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Hind limb rather long, the tibio-tarsal articulation reaching 
the tip of the snout or between the eye and the tip of the snout, 
the heels overlapping when the limbs are folded at right angles 
to the body; tibia 3} to 4 times as long as broad, 14 to 2 times in 
length of head and body, as long as or a little shorter than the fore 
limb, as long as or a little longer than the foot. ‘Toes moderate, 
the tips dilated into small but very distinct ciscs, $ to 4 webbed, 
3 phalanges of fourth free; subarticular tubercles moderate; a 
feeble tarsal fold; inner metatarsal tubercle feebly prominent, 2 
to » the length of the inner toe; no outer tubercle. 

Skin smooth or with small warts or feeble corrugations; a 
strong fold from the eye to the shoulder. 

Rich yellow to orange brown above, in life, with dark brown 
spots, with or without a light vertebral streak ; a dark brown cross- 
band between the eyes, edged with pale yellow in front, usually 
followed by a faint W-shaped marking, the ends of which extend 
behind the eyes; sides of body finely spotted with very dark brown 
and white; lips with more or less distinct dark vertical bars ; limbs 
with dark cross-bands. Lower parts white, with pale purple and 
golden shades, with or without dark brown spots on the throat. 

Males without vocal sacs. 

Nasal bones large and in contact with each other and with 
the frontoparietals; ethmoid covered over; zygomatic branch of 
squamosal long, extending to the eye. 

Eggs very large and few, unpigmented, 3 millim. in diameter, 
in a female measuring 35 millim. from snout to vent. 


Measurements 1n millimetres. 


ie 2 3 4. Bs 6 

- + - J + + 
From snout to vent 24 37 24 25 35 a7, 
Head ot fe) 14 9 10 12 10 
Width of head Be 9 16 9 10 13 IO 
Snout - .- 3 3 3 Bese Ara es "5 
Epes on 1 tee - 3 5 3 55) AES 
Interorbital width 5c 2 3 2 FER oe) ee 
Tympanum ie Tes 2°5 2 2 2°5 2°5 
Fore limb ae ae 13 22 14 16 19 16 
Hind limb ts si 38 62 45 49 57 46 
Tibia Be cts 12 20 14 16 18 15 
Foot rh, a 12 20 14 15 Gi 15 


1. Penang. 2. Larut hills, Perak. 3. Gunong Inas, Pahang. 4—5. Great 
Natuna. 6. Andamans (R. gracilis, var. andamanensis, Stol.). 


Habitat. Higher forests of Penang, mountains of Malay Penin- 


sula (Perak and between Perak and Kedah), Andamans,’ Natuna 
Islands. 


! One of the types of R. gracilis v. andamanensis, received from the Indian 
Museum in 1893, belongs to this species, whilst the others are stated by Annan- 
dale to be referable to R. doviae and R. limnocharis. 
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20. Rana limborgii. 


Rana limborgit, W. Sclater, Proc. Zool. Soc. 1892, p. 344, pl. xxiv, fig. 3; 
Bouleng., Ann. Mus. Genova (2) XIII, 1893, p. 329, pl. x, fig. 1; 
Malcolm Smith, Fourn. N.H. Soc. Siam, II, 1916, p. 165. 

Vomerine teeth in oblique oval groups just behind the level 
of the choanae. Bony prominences in front of lower jaw barely 
indicated in females, rather large and pointed in males. 

Head moderate, moderately depressed, as long as broad or 
a little broader than long, larger in males than in females; snout 
rounded, scarcely projecting beyond the mouth, as long as the eye; 
canthus rostralis obtuse; loreal region moderately oblique, slightly 
concave; nostril equidistant from the eye and the tip of the snout. 
or a little nearer the latter; the distance between the nostrils 
equal to or greater than the interorbital width, which equals or 
exceeds that of the upper eyelid; tympanum distinct, 3 to 3 the 
diameter of the eye and I: to 2 times its distance from the latter. 

Fingers rather short, the tips dilated into small discs, first 
as long as or slightly longer than the second, third as long as or 
slightly shorter than the snout ; subarticular tubercles moderate. 

Hind limb rather long, the tibio-tarsal articulation reaching 
between the eye and the tip of the snout, the tip of the snout, or 
a little beyond, the heels overlapping when the limbs are folded 
at right angles to the body; tibia 31 to 4 times as long as broad, 
rz to 2 times in length of head and body, a little shorter or a little 
longer than the fore limb, as Jong as or a little longer than the 
foot. Toes ee short, the tips dilated into small but very 
distinct discs, 1 to 4 webbed, 3 phalanges of fourth free; sub- 
articular eee moderate ; a mere trace of a tarsal fold; inner 
metatarsal tubercle large, very piominent, compressed, blunt-edged, 
2 to 8 the length of the inner toe; no outer tubercle. 

Skin smooth, usually with more or less distinct traces of a nar- 
row glandular dorso-lateral fold beginning behind the upper eyelid ; 
a strong fold from the eye to the shoulder. 

Pale brown above, with small darker spots; upper surface of 
snout sometimes pale greyish or yellowish; a dark cross-bar be- 
tween the eyes and often a A-shaped marking between the shoulders ; 
a blackish streak on each side of the head, passing through the 
eye; lips with dark brown vertical bars; a yellowish vertebral 
stripe sometimes present; limbs with more or less regular dark 
cross-bands. Lower parts white, throat somtimes spotted or 
speckled with brown. 

Males with internal vocal sacs, which may be indicated ex- 
ternally by strong folds on each side of the throat. 

Nasal bones large and in contact with each other and with 
the frontoparietals ; ethmoid covered over; zygomatic branch ot 
squamosal long, extending to the eye. 

Eggs very large and few, unpigmented, the vitalline sphere 
3 millim. in diameter in a female measuring 32 millim. from snout 
to vent. 
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Measurements in millimetres. 


Ti ah 3: 4. 5. 
Sug ee a Ae aaa! 
From snout to vent .. 56 33 32 31 32 26 
Head ot Be Ac 13 1 II Il 10 
Width of head va Be 14 13 IJ II 10 
Snout . Ace ath a 4 3°5 
Eye .. Asawa AG5. ed 4 3°5 
Interorbital width 355 3 i REO Te Bae 
Tympanum 3 g30 2 235 2 
Fore limb .. 19 18 7, 18 15 
First finger 20s 3°5 3 BiUhee IA 
Second finger 3 3 3 3 255 
Third finger 4 4 4 4 3 
Fourth finger Dee Der wRNE OOO fle Deb re, 
Hind limb .. ae Dé 53 51 59 52 43 
Tibia Se oe ws 17 16 19 17 14 
Foot a3 ae as 16 16 18 16 14 
Third toe .. +: Hy 8 8 10 8 7 
Fourth toe ae is 13 12 14 12 10 
Fifth toe .. = ee 8 8 9 8 6 


1—2. N. of Utradit, N. Siam. 3. Nakon si Tamarat, Siam. 4. Karin Bia-po, 
Upper Burma. 5. Tenasserim. 


Habitat. Tenasserim, Upper Burma, Siam. 

Very closely allied to R. hascheana, from which it is distin- 
guished by the larger and more prominent inner metatarsal tuber- 
cle and by the presence of tooth-like prominences in front of the 
lower jaw as well as of vocal sacs in the males. 


21. Rana microdisca. 


Rana microdisca, Boettg., Ber. Offend. Ver. Nat. 1892, p. 137; F. Mill., 
Verh. Nat. Ges. Basel, X, 1894, p. 839; Boettg. in Semon, Zool. 
Forsch. Austral. V, p. 113, pl. v. fig. 2 (1894); Bouleng., Ann. Mus. 
Genova (2) XIV, 1894, p. 616, Proc. Zool. Soc. 1897, p. 230, and Ann. 
and Mag. N.H.(6) XIX, 1897, p. 508; Van Kampen, Zool. Fahrob., 
Syst. XXII, 1905, p. 702. 

Rana leytensis, Boettg., Zool. Anz. 1893, p. 365; Bouleng., Proc. Zool. 
Soc., 1897, p. 229. 

Vomerine teeth in moderately long or father short, strong, 
oblique series originating between the choanae and extending be- 
yond the level of their posterior borders, or entirely behind them. 
Bony prominences in front of lower jaw barely indicated in females, 
rather small and pointed in males. 

Head moderate, moderately depressed, as long as broad or a 
little broader than long ; snout rounded, scarcely projecting beyond 
the mouth, as long as the eye; canthus rostralis distinct; loreal 
region moderately or feebly oblique, concave; nostril equidistant 
from the eye and from the end of the snout or a little nearer the 
latter ; the distance between the nostrils equal to or greater than the 
interorbital width, which is equal to or less than that of the upper 
eyelid; tympanum distinct, : to 3 the diameter of the eye and 
I1 to 3 times its distance from the latter. 

Fingers moderate, the tips swollen or dilated into very small 
discs, first as long as or a little longer than the second, third as long 
as or alittle longer than the snout; subarticular tubercles moderate. 
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Hind limb long or very long, the tibio-tarsal articulation reach- 
ing the nostril, the tip of the snout, or considerably beyond, the 
heels strongly overlapping when the limbs are folded at right angles 
to the body; tibia 41 to 5 times as long as broad, I1 to Is times in 
length from snout to vent, as long as or shorter than the fore limb, 
a little longer than the foot. Toes moderately long, the tips dilated 
into small but very distinct discs, 2 to s webbed, 2 or 3 phalanges 
of fourth free; subarticular tubercles ‘moderate ; no tarsal fold; 
inner metatarsal tubercle moderately or feebly prominent, 2 to1 the 
length of the inner toe; no outer tubercle. ¥ 

_ Upper parts with small warts which may form interrupted 
longitudinal folds; a dorso-lateral fold, beginning behind the upper 
eyelid, if present, not extending beyond the scapular region; a 
glandular fold from the eye to the shoulder. Lower parts smooth. 

Coloration very variable. Brown or olive above, with darker 
spots on the back and a dark bar between the eyes, sometimes with 
a yellowish cross-bar in front of it; upper surface of snout some- 
times entirely yellowish; lips with dark vertical bars; two yellow- 
ish dorsal stripes, or a yellowish vertebral stripe, sometimes pre- 
sent; limbs with dark cross-bands. Yellowish white beneath, 
throat and breast often spotted, marbled, or mottled with brown. 

Males without vocal sacs. 

Nasal bones moderately large, separated on the median line ; 
a small portion of the ethmoid uncovered; zygomatic branch of 
squamosal moderately long. Omosternum forked at the base. 


Measurements in millimetres. 


Ti 3 4. so © 7 Sg Ob = Uo) 
‘et 5 ieee eM 2 ? oi ¢ oa $ ¢ 
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Tympanum -: 375) B'S) 3S 4a Bob eh nee) eRe 
Fore limb se) 235i 30), 30H S33ek 284 Oo TOM e2siee eo 
First finger ae Fj 6 6 7 5 4 4 OR Tei S396) 
Second finger oa) E FOO%, BG IRE hh AP Gn cA Ae eae 
Third finger of 8 7 7 8 6 5 5 675 6 6°5 
Fourth finger . 5. 2B rat y Sette Ay | a Sees eA Semone 
Hind limb Son elm Sale) CYL) Om — Go 8 Re GS (ee +7 
Tibia 36 Pee spew Bec B19) © PO) WG) A PO Bin y/ 
Foot re Sc 30.) 261) 25 "284 27. Ure eG 7 Oe 
Third toe ai TOre C13) el ce eA pam 8 So LOn a tOL) ih 
Fourth toe Be 26) (Qi s208 2Ou 22 el ene die 1S og AO) 
Fifth toe .. tt) LOT aan SLA A ey 8 8 9 oy ail 


1—4. Flores. 5. Tomohon, Celebes. 6—7. S. Celebes. 8. Tawi- Tawi, Sooloo 
Ids. 9. Sandakan, N. Borneo. 10. Tjibodas, Java, 4700—-6500 ft. (Ind. Mus.). 


Habitat. Originally described from the mountains of Java, 
this small frog has since been found in the Philippines (2. leyéensts), 
in Borneo, Sumatra, Mentawi, the Sooloo Islands, Celebes and 
Flores. 


1920. | G. A. BOULENGER : Frogs of the Genus Rana. 59 


22, Rana palavanensis. 


Rana palavanensis, Bouleng., Ann. and Mag. N.H. (6) XIV, 1894, p. 85, 
and Proc. Zool. Soc., 1897, p. 230. 

Vomerine teeth in short obiique series just behind the level 
of the choanae. Bony piominences in front of lower jaw absent. 

Head moderate, moderately depressed, as long as broad, or 
slightly broader than long; snout rounded, scarcely projecting be- 
yond the mouth, as long as the eye; canthus rostralis distinct ; 
loreal region moderately oblique, slightly concave ; nostril equidis- 
tant from the eye and from the end of the snout; the distance 
between the nostrils equal to or greater than the interorbital 
width, which is equal to or a little less than that of the upper eye- 
lid; tympanum distinct, 4 to 2 the diameter of the eye, I} to 13 
times its distance from the latter. 

Fingers moderate, the tips swollen or dilated into very small 
discs, first as long as or slightly longer than the second, third longer 
than the snout ; subarticular tubercles moderate. 

Hind limb long, the tibio-tarsal articulation reaching the 
tip of the snout or beyond, the heels strongly overlapping when 
the limbs are folded at right angles to the body ; tibia 4 to 44 times 
as long as broad 13 to 112 times in length from snout to vent, 
as long as or slightly longer or slightly shorter than the fore limb, 
as long as or longer than the foot. Toes moderate, the tips dilated 
into small but very distinct discs, 3 webbed, 2 or 3 phalanges of 
fourth free; subarticular tubercles moderate; no tarsal fold; 
inner metatarsal tubercle elliptical, flat, | to » the length of the 
inner toe; no outer tubercle. 

Skin nearly smooth; posterior half of upper eyelids warty ; 
a glandular fold from the eye to the shoulder; a narrow glandular 
dorso-lateral fold, beginning behind the upper eyelid. 

Brown or greyish-brown above ; sides of snout below the canthi 
blackish or dark grey, with some more or less distinct dark vertical 
bars on the lip ; supratemporal and dorso lateral folds edged with 
dark brown or black on the outer side ; a dark cross-bar between 
the eyes and a dark A-shaped interscapular marking usually 
present ; limbs with regular dark cross-bands. Lower parts whitish, 
uniform, or throat and breast spotted with brown. 

Males with internal vocal sacs. 

Nasal bones moderately large, separated on the median line ; 
a small portion of the ethmoid uncovered; zygomatic branch of 
squamosal moderately long. 

Eggs large, 8 millims. in diameter in female 36 millim. long 
from snout to vent. 


Measurements in millimetres. 


IEEE At See OVe Faw Tou On MTOs 
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From snout to vent ce SOEs OSIM oh GO 38" 4Or 4238 
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Hind limb a Soe Ste BS) (eo On OT oy VI 7, O33 TS) 
Tibia as fo HO ee) ia Sin ey i eae ee hs} 
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I—3. Palawan (type). 4. Matang, Sarawak. 5. Penrissen Mt., Sarawak. 6, 
Kina Baloo, N. Borneo. 7. Loka, Celebes. 8. Matinang, Celebes. 9. Rurukan. 
Celebes. 10. Tasosso, Celebes, 40009 f. 


Habitat. Palawan, Borneo, Celebes. 


23. Rana narina. 
Rana narina, Stejneg., Proc. Biol. Soc. Washington, XVI, 1901, p. 189 
and Herp. Fap. p. 134, fig. (1907). 

Vomerine teeth in nearly transverse series on a level with the 
posterior borders of the choanae, a little nearer to each other 
than to the latter. 

Head slightly longer than broad; snout nearly squarish, 
vertically truncate ; canthus rostralis distinct ; loreal region sub- 
vertical, very concave; nostrils close to the end of the snout; 
interorbital region narrower than the upper eyelid ; tympanum very 
distinct, 4 the diameter of the eye, only a little longer than its 
distance from the latter. 

Fingers rather long, first longer than the second, terminating in 
very small discs ; subarticular tubercles large. 

Tibio-tarsal articulation extending considerably beyond the 
tip of the snout ; heels overlapping when the limbs are folded at 
right angles to the body; tibia 1? times in length from snout 
to vent, shorter than the fore limb, much shorter than the foot. 
Toes nearly entirely webbed, terminating in very small discs; 
outer metatarsals separated nearly to the base; subarticular 
tubercles strong; no tarsal fold; inner metatarsal tubercle but 
slightly prominent, absut 4 the length of the inner toe; no outer 
tubercle. 

Skin smooth. 

Brownish above ; a narrow whitish line from under the eye 
to behind the commissure of the jaws ; sides and posterior surface 
of the thighs coarsely marbled with dark brown. Whitish beneath, 
chin and throat clouded with dusky. 

From snout to vent 66 millim. 

Habitat. Loo Choo Islands (Okinawa Shima). 

The single species is preserved in the Science Collection, 
Tokyo. 
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The position of this species is doubtful, but there seems to be 
no better place for it than not far from R. doriae and R. microdisca. 


24. Rana corrugata. 


Rana kuhilii, part., Giinth., Cat. Batr. Sal. p. 7 (1858), and Kept. Brit. 
Ind. p. 404, pl. xxvi, fig. B (1864). 

Rana corrugata, Peters, Mon. Berl. Ac., 1863, p. 412; Bouleng., Cat. 
Batr. Ecaud. p. 19 (1882). Ann. and Mag. N.H. (5) XIV, 1884, 
p. 587, and Faun. Ind., Rept. p. 443 (1890); Annand., Mem. As. Soc. 
Beng. V1, 1917, p- 149, fig. 

Vomerine teeth in small oblique groups close together behind 
the level of the choanae. Lower jaw with two acutely pointed 
tooth-like prominences in front, strongly developed and fitting into 
pits in the upper jaw in adult males. 

Form stout, toad-like. Head broader than long, much de- 
pressed ; snout rounded, not projecting, as long as or a little shorter 
than the eye; no canthus rostralis ; loreal region oblique, not con- 
cave; nostril a little nearer the eye than the end of the snout; 
the distance between the nostrils equals the interorbital width, 
which exceeds the very narrow upper eyelid, the eye being obliquely 
directed upwards; tympanum hidden, distant from the eye and 
about 2 its diameter. 

Fingers rather short, obtuse, without dermal margin, first 
usually a little shorter than the second, third longer than the snout ; 
subarticular tubercles moderately large, moderately prominent. 

Hind limb short and thick ; tibio-tarsal articulation reaching 
the temple or the posterior border of the eye; heels separated 
when the limbs are folded at right angles to the body ; tibia 2 to 
21 times as long as broad, 24 to 2} times in length from snout to 
vent, as long as the foot, much shorter than the fore limb. Toes 
short, fully and broadly webbed, terminating in rather large round 
discs; subarticular tubercles rather small, moderately prominent ; 
a narrow fold along the inner side of the first toe and of the tarsus, 
interrupted by the feebly prominent, narrow inner metatarsal 
tubercle, which measures about 4 the length of the inner toe; no 
outer tubercle. 

Upper parts with very crowded linear rugosities, which form 
transverse folds on the body; round warts on the upper eyelids; a 
feeble fold from the eye to the shoulder ; lower parts smooth. 

Brown above, uniform or with darker spots; a yellow, dark- 
edged cross-bar between the eyes, and another below the. dark 
temporal fold; a yellow vertebral streak sometimes present ; 
lower parts white, throat sometimes spotted with brown. 

Males without secondary sexual characters except the greater 
development of the tooth-like processes of the lower jaw. 

Skeleton as in R. kuhlitz. 

The tadpole has been described and figured by Annandale. 
Tail only about 13 times as long as head andbody. Beak extremely 
massive and prominent, entirely black; a large papillose lobe 
on each side of the mouth; only a single, long, marginal series 
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of upper labial teeth, and two, uninterrupted, long series of lower 
labials. 


Measurements in miliimetres. 


es 2 3: 4. 
c J fof oD 
From snout to vent J 36 65 40 52 54 
Head .. do ag aD 22 14 19 19 
Width of head - ot 3 2 16 Dit 21 
Snout.. 36 5 4 5 5 
Byer = we 7 5 5 6 
Interorbital width 4 3 eis 3 
Fore limb : 35 21 30 29 
First finger 6 45 5 Ol 
Second finger 7 Asc ano 6 
Third finger 8 Bes 8 7ie6 
Fourth finger 6 a5 5°5 5°5 
Hind limb 82 54 72 74 
Tibial 26 17 21 22 
Foot 26 17 22 22 
Third toe 15 9 12 14 
Fourth toe 21 15 19 19 
Fifth toe 15 se) T4 14 


1. Punduloya, 4ooof. 2. S. Ceylon. 3—4. Ceylon. 


Habitat. Ceylon. 


25. Rana kuhlii. 


2 Houlema obscura, Gray, Zool. Misc. p. 38 (1831). 

Rana kuhlii, Dum. and Bibr., Erp. Gén. VIII, p. 384 (1841); Anders , 
Anat. Zool. Res. Yunn., p. 838 (1879); Bouleng., Ann. Mus. Genova (2) 
V, 1887, p. 482, Faun. Ind., Rept. p. 443 (1890), Ann. and Mag. N.H. 
(6) VII, 1891, p. 344, and Proc. Zool. Soc. 1899, p. 166; S. Flow., 
Proc. Zool. Soc. 1899. p. 887; Bouleng., Ann. and Mag. N H. (8) IV, 
1909, p. 495, and Faun. Mal. Pen., Rept. p. 229 (1912); Annand., 
Mem. As. Soc. Beng. V\, 1917, p. 147; Malcolm Smith, Fourn. N.H., 
Soc. Siam, II, 1917, p. 262, pl. —- fig. 1. 

Rana kuhlii, part., Giinth., Cat. Batr. Sal. p. 8 (1858), and Rept. Brit. 
Ind. 404 (1864); Bouleng., Cat. Batr. Ecaud. p. 20 (1882). 

Rana conspicillata, Ginth., Proc. Zool. Soc. 1872, p. 597, pl. xl, fig. A. 

Nyctibatrachus sinensis, Peters, Sitzb. Ges. Naturf. Fr. Berl. 1882, 
p. 146. 

Rana paradoxa (non 1...) Mocquard, Le Natur. 1890, p. 155, N. Arch. Mus. 
(3) II, 1890, p. 148, pl. x, fig. 3, and Mém. Soc. Zool. France, 1892, 
p- 198. 

Rana namiyet, Stejneg., Proc. Biol. Soc. Washington XIV, 1901, p. 190, 
and Herp. Fapan, p. 136, fig. (1907); Van Denburgh, Proc. Calif. 
Acad. (4) III, 1909, p. 55 and 1912, p. 194; Annand., Mem. As. Soc. 
Beng. V1, 1917, p. 145. 


Vomerine teeth in oblique series just behind the ievel of the 
choanae. Lower jaw with two tooth-like prominences in front, 
feebly developed in females, large, obtuse and fitting into deep 
pits in the upper jaw in adult males. 

Head larger in males than in females, much depressed, the 
occipital region more convex in males, broader than long; snout 
rounded or obtusely pointed, feebly projecting beyond the mouth, 
as long as or slightly longer or slightly shorter than the eye; no 
canthus rostralis; loreal region oblique, slightly concave; eye. 
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obliquely directed upwards, the upper eyelid often very narrow; 
nostril a little nearer the end of the snout than the eye; the dis- 
tance between the nostrils not or but little greater than the inter- 
orbital width, which usually nearly equals or (in large males) exceeds 
that of the upper eyelid; tympanum usually hidden, rarely slightly 
distinct, 4 to ? the diameter of the eye and widely separated from 
the latter. 

Fingers short or moderate, obtuse or slightly swollen at the 
end, first and second equal or first the longer, third as long as or 
longer than the snout, second and third often with a dermal fold on 
each side; subarticular tubercles large, moderately prominent. 

Hind limb short or rather short, the tibio-tarsal articulation 
reaching the temple or the eye, the heels meeting or failing to 
meet, when the limbs are folded at right angles to the body; 
tibia 24 to 3 times as long as broad, 2 to 24 times in length from 
snout to vent, as long as or a little shorter than the foot, shorter 
than the fore limb. Toes short or rather short, the tips dilated into 
small but very distinct discs, fully webbed or the web strongly 
emarginate and not reaching beyond the penultimate phalanx of 
the fourth ; subarticular tubercles rather large, moderately promt- 
nent; a narrow tarsal fold; inner metatarsal tubercle narrow, 
moderately prominent, 3 to 3 the length of the inner toe; no outer 
tubercle. 

Skin smooth above, except on the calves and on the posterior 
part of the upper eyelids, which are nearly always warty, or with 
short longitudinal glandular folds or roundish tubercles; a glandu- 
lar fold from the eye to the shoulder; sometimes a distinct fold 
across the head, behind the eyes. Lower parts smooth. 

Brown above, uniform or with small darker spots on the back 
and more or less irregular cross-bars on the limbs; usually a dark 
bar, light-edged in front, between the eyes, and dark vertical bars 
on the lips; a dark canthal and temporal streak often present; a 
yellow vertebral streak rarely present (specimens from Matang, 
Bongo, Kina Balu, and Kuatun). Lower parts white, throat and 
breast often mottled with brown, sides of belly and lower surface 
of legs sometimes speckled with brown. 

Males without vocal sacs, the fore limbs neither thickened 
nor bearing nuptial excrescences; differing from the female by the 
larger, often much larger, head, which may be more triangular in 
shape, and by the larger bony prominences in front of the lower 
jaw. 

Nasals large, in contact with each other and with the fronto- 
parietals, which cover the ethmoid; zygomatic branch of squa- 
mosal very long, curved, reaching the lower border of the eye. 
Omosternal style slender, forked at the base; sternal style short. 
Terminal phalanges transversely expanded at the end. 

The vitellus of eggs ready to be laid measures 2 millim. in dia- 
meter, the mother measuring 51 millim. from snout to vent. 

Tadpoles from Hong Kong Peak, referred by Annandale to 
R. kuhlit, and said to resemble those of R. macrodon, have since 
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(Rec. Ind. Mus., XIV, 1918, p. 68) been regarded as incorrectly 
identified. 

Siamese tadpoles, described by Malcolm Smith, on the correct 
identification of which there can be no doubt, have the beak 
broadly edged with black ; upper lip with a long, continuous row of 
teeth, followed by a second, broadly interrupted; lower lip with 
three continuous rows of teeth, or the innermost narrowly inter- 
rupted. Body considerably flattened; tail nearly twice as long as 
the body, 4 times as long as deep, tip bluntly pointed, crests 
rather low, upper a little deeper than lower, not extending on to 
the back. Olive above, speckled with blackish. 

Habitat. Southern China, Loo Choo Islands and Formosa to 
the Malay Peninsula and Archipelago (Sumatra, Borneo, Java, 
Celebes). 

This species varies much individually, but I am unable to 
find characters by which to define geographical races. Full-grown 
males (105 millim. from snout to vent) from Tenasserim have an 
enormously large head, nearly as long as and broader than the 
body ; the head is also remarkably large in some adult males from 
Borneo (R. paradoxa, Mocquard), the Loo Choo Islands (R. namiyer, 
Stejneger), and Formosa. Such males have also a very broad 
interorbital region, broader than the upper eyelid, and thus con- 
trast very strikingly with females from the same localities, in which 
the head is not larger in proportion than in R. limnocharis, and the 
interorbital region may be even narrower than the upper eyelid. 
The toes are usually webbed to the terminal discs, except in the 
specimens from Kuatun and Formosa, and in some from Borneo, in 
which the last phalanx of the fourth is free, or very narrowly bor- 
dered, the web being more strongly emarginate; but other speci- 
mens are intermediate. The fingers vary in length, being very 
short in the specimens from Kuatun and Formosa; but here again 
the difference is bridged over by specimens from other localities, as 
may be seen from the table of measurements. 


The following ‘species’ is doubtfully distinct from R. kuhlii 
and I should have been inclined to regard it as identical but for the 
disposition ascribed to the vomerine teeth. 


Rana khasiana. 


Pyxicephalus khasiensis, Anders., Fourn. As. Soc. Beng. XL, 1871, p. 23. 

Rana khasiana, Bouleng., Cat. Batr. Ecaud. p. 34 (1882). 

“Body short and thick, legs of moderate length. Head short 
and broad. Snout short and rounded ; no canthus rostralis ; nos- 
trils directed upwards and backwards, almost on the upper surface 
and halfway between the eye and the snout. Eyes rather large and 
prominent. Occiput much swollen. Tympanum invested by the 
skin, but faintly visible, small, one half the diameter of the eye. 
Skin in the groin full, smooth throughout, no trace of tubercles ; 
fingers quite free; three small tubercles on the palmar aspect, the 
inner one the largest, elongated and simulating the shovel-lik e 
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tubercle of the metatarsus. The first and second fingers of nearly 
equal length, about half shorter than the third; the fourth about 
one-third shorter than the third. Thigh rather short, lower leg 
little shorter than the thigh. Tarsus and foot the length of the 
thigh and one half of the tibial portion. The body very little 
longer than the distance between the vent and the heel. The 
shovel-shaped (metatarsal) prominence laterally compressed, but 
not prominent. ‘Iwo apophyses on the lower jaw. The choanae 
are round, more distinctly defined, but rather smaller, than the 
eustachian tubes; vomerine prominences placed transversely be- 
hind the choanae and separated from each other by a narrow inter- 
val. ‘Tongue rather small, cordate and notched behind. Uniform 
brown above, faintly barred on the thighs ; spotted with brown on 
the sides, chin, thorax, and under surface of limbs.” 
Habitat. Khasi Hills. 


26. Rana Iaticeps. 
Rana laticeps, Bouleng., Cat. Baty. Ecaud. p. 20, pl. i, fig. 1 (1882), and 
Faun. Ind., Rept. p. 444 (1890); S. Flower, Proc. Zool. Soc. 1896, 
p- 897; Bouleng., Faun. Mal. Pen., Rept. p. 230 (1912). 

Vomerine teeth in strong oblique groups or series just behind 
the level of the choanae. Lower jaw with two bony prominences 
in front, feebly developed in females, large, acute and directed 
backwards in adult males. 

Head larger in males than in females, much depressed, broader 
than long; snout rounded or obtusely pointed, feebly projecting 
beyond the mouth, as long as or a little shorter than the eye; can- 
thus rostralis obtuse; loreal region more or less oblique, slightly 
concave; nostril a little nearer the end of the snout than the eye; 
the distance between the nostrils not or but little greater than the 
interorbital width, which equals or exceeds that of the upper eye- 
lid; tympanum feebly distinct, $ to 3 the diameter of the eye and 
I to 14 times its distance from the latter. 

Fingers moderate, obtuse or slightly swollen at the end, first 
and second equal or first slightly the longer, third longer than the 
snout; subarticular tubercles moderate, moderately prominent. 

Hind limb rather long, the tibio-tarsal articulation reaching 
between the eye and the tip of the snout, the heels overlapping 
when the limbs are folded at right angles to the body ; tibia 2} to 
34 times as long as broad, I+ to 2 times in length from snout to 
vent, as long as or slightly longer than the foot, a little shorter 
than the fore limb. Toes with the tips dilated into small discs, % 
to 2 webbed, the last or last two phalanges on the fourth free 
(narrowly bordered); subarticular tubercles moderate, moderately 
prominent ; a narrow tarsal fold; inner metatarsal tubercle narrow, 
feebly prominent, 2 to s the length of the inner toe; no outer 
tubercle. 

Skin often corrugated above, with small elongate warts and 
rounded tubercles; a fold above the tympanum; lower parts 
smooth, throat sometimes corrugated. 
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Brown above, indistinctly marbled with darker; a dark bar, 
light edged in front, between the eyes; usually a dark and light 
chevron-shaped band on the anterior part of the back; a more or 
less distinct dark canthal and temporal streak and dark vertical 
bars on the lips; limbs with more or less distinct dark cross-bars. 
Lower parts white, throat often spotted with brown. 

Males without vocal sacs, distinguished by a larger head and 
stronger tooth-like prominences in the lower jaw. 

Skull as in R. kuhlit. 


Measurements in millimetres. 


I. 25 Eee a yeie been Os Wie 8. 
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Head ois LOM 5 ar sy AT) (ete rs CON tae 
Width of head 22) 7. TGs a) Paice ST 
Snout Bo Mp ie Ae Vite eA Ot 
Eye eit bo Bg Se Sige tee Ae dt Ome mare 
Interorbital width 5 BS 3 3 3 5 3 
Tympanum EWE MS ae GR eM eee EI Gi 2s 
Fore limb .. 28) 0 255 22) 22) 20 20 et eo 
First finger Bir ASS eo ck wy eA eens 
Second finger BP Og Ae ed Ae Ae On masa 
Third finger 7 6 Sys Sense) Bas 5 8 4°5 
Fourth finger C 4 Seber e3ab 7A) 4 Bohm 3 
Hind limb So YS), So) He) (COD 50) Ft SY GO) 
Tibia ie en (2A) 22 E20 ZOOM SION Paro ee 2OR EEO 
Foot Ere fee 22 2.» STO OMT ORNnnl ammo ORMEETIC) 
Third toe .. es 2 sO 9 9 (Cy Ake) 8 
Fourth toe ae Gp KG Me SO TY ith TS) 
Fifth toe .. ad Les ALO: 8 8 OP Omani 8 


I—5. Khasi hills (types). 6. Bengal, type. 7. Malacca. 8. Gunong Kledong, 
Perak. 


Habitat. Bengal, Khasi hills, and Malay Peninsula. 


27. Rana feae. 


Rana feae, Bouleng., Ann. Mus. Genova (2) V, 1887, p. 418, pl. i, and 
Faxn. Ind., Rept. p. 446 (1890). 

Vomerine teeth in small oblique groups between the choanae 
and extending beyond the level of their posterior borders. 

Head much broader than long, much depressed ; snout round- 
ed, scarcely projecting beyond the mouth, shorter than the eye; no 
canthus rostralis; loreal region oblique, concave; nostril a little 
nearer the eye than the end of the snout ; the distance between the 
nostrils greater than the interorbital width, which is a little less 
than that of the upper eyelid ; tympanum distinct, s the diameter 
of the eye, not more than its distance from the latter. 

Fingers obtuse, first a little longer than the second, third longer 
than the snout ; subarticular tubercles moderate. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye; tibiatwice in length from snout to vent. ‘Toes rather 
short, with obtuse tips, entirely webbed; subarticular tubercles 
moderate ; a narrow tarsal fold ; inner metatarsal tubercle narrow, 
feebly prominent, # the length of the inner toe; no outer tubercle. 
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Sides of body warty, large elongate smooth warts being inter- 
mixed with small round ones ; posterior part of upper eyelid warty ; 
a glandular fold from the eye to the shoulder. 

Olive brown above, with rather indistinct darker spots and a 
blackish, white-edged ocellus at the hip-joint ; interrupted dark 
cross-bands on the limbs; lower parts dirty white. 

Males with internal vocal sacs; arms extremely thickened ; a 
patch of black spines on each side of the breast and others on the 
inner side of the first and second fingers. 

From snout to vent 92 millim. 

Described from a single specimen, from the Kakhien hills, 
Burma, forming part of the collection made by the late L. Fea for 
the Genoa Museum. A second specimen, from Hotha, Yunnan, is 
stated by Mr. W. Sclater to be preserved in the Indian Museum. 

Distinguished from R. liebigii by the distinct tympanum, the 
longer ittner finger, the shorter hind limb, the presence of a tarsal 
fold, and the absence of dorso-lateral folds. 


28. Rana yunnanensis. 


Rana yunnanensis, Anders., Anat. Zool. Res. Yunnan, p. 839, pl. \xxviii, 
fig. 2 (1879). 

This species rests on Anderson’s description and figure; the 
types, Dr. Annandale informs me, are not to be found in the Indian 
Museum, and are probably lost. 

Anderson’s description is here reproduced :— 

‘‘ Head broader than long; the snout rounded and somewhat 
pointed; nostril nearer the snout than the eye; canthus rostralis 
feeble; tympanum visible, but indistinct, half the size of the eye; 
a glandular fold from the eye over the tympauum to the shoulder ; 
vomerine teeth but little developed and in two short oblique ridges 
on the inner side of the choanae, convergent behind, but separated 
from each other by a wide interval. Openings of the internal nos- 
trils small, round, those of the eustachian tubes very small. 
Tongue free, cordate, deeply notched. A feeble fold along the 
metatarsus and along the first toe enclosing a small but strong 
laterally compressed sharp-edged crescentic tubercle, a fold along 
the fifth toe. Fingers tapering, tips not enlarged; the first, second 
and fourth subequal in size, the third slightly longer than the 
second; a few minute horny spines on the upper surface of the 
thumb. ‘Toes incompletely webbed, the membrane emarginate, 
reaching to the extremities of all the toes but the fourth; fourth 
toe one-third longer than the third. Upper surface densely 
covered with round warty tubercles, each surmounted by a small 
black horny granule. Smooth beneath. Uniform greenish olive- 
brown, with obscure dark bands from the orbit to the lip and on 
the upper surface of the limbs; under surface brownish-yellow, 
reticulately spotted with deep brown. From the vent to the 
metatarsal tubercle is rather more than the length of the body.” 

From snout to vent 73 millim. 

Habitat. WHotha, Yunnan, altitude 5000 feet. 


70 Records of the Indian Museum. [VoL. XX, 


29 Rana tibetana. 
Rana tibetana, Bouleng., Ann. and Mag. N.H. (8) XX, 1917, p. 414. 

Vomerine teeth in small oblique groups between the choanae 
and extending a little beyond the level of their posterior borders. 

Head much broader than long, much depressed; snout round- 
ed, scarcely projecting beyond the mouth, shorter than the eye: 
canthus rostralis distinct; loreal region very oblique, concave; 
nostril nearer the eye than the end of the snout; the distance be- 
tween the nostrils greater than the interorbital width, which is 
much less than that of the upper eyelid ; tympanum distinct, : s the 
diameter of the eye and twice its distance from the latter. 

Fingers obtuse, first slightly longer than the second, third longer 
than the snout; subarticular tubercles moderately large, moder- 
ately prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the anterior border of the eye, the heels strongly overlap- 
ping when the limbs are folded at right angles to the body; tibia 
3% times as long as broad, twice in length from snout to vent, a 
little longer than the foot, a little shorter than the fore limb. 
Toes with the tips swollen into small discs, entirely webbed; sub- 
articular tubercles moderately large, moderately prominent; a 
very distinct tarsal fold; inner metatarsal tubercle narrow, feebly 
prominent, s the length of the inner toe ; no outer tubercle. 

Upper parts rough with granules and numerous round or oval 
warts tipped with black horny spinules; a feeble fold across the 
head, behind the eyes; a strong glandular fold from the eye to the 
shoulder; lower parts smooth. 

Brown above with numerous ill-defined dark spots on the back 
and cross-bars on the limbs, the larger warts lighter; a light 
cross-bar between the eyes; lips with dark vertical bars. Lower 
parts brownish, throat and limbs mottled with brown. 

Male with internal vocal sacs; arms thick, breast with black 
horny spines ; similar spines, but more crowded, on the inner meta- 
carpal tubercle and on the upper surface of the two inner fingers. 


Measurements in millimetres. 


of 
From snout to vent 61 
Head 18 
Width of head . 25 
Snout Se 5 
Eye 7 
Tape stiital width Bi 
Tympanum 4 
Fore limb 33 
First finger .. 6 
Second finger . SiS 
Third finger .. 9 
Fourth finger .. i oe 3 he 6 
Hind limb We a é%: ae 3c 92 
Tibia se ide os a sie 30 
Foot ope * ah ie aie 28 
Third toe oS ee AN ae we 14. 
Fourth toe on 5 bi ae os 20 


Fifth toe s' als ie ane ne 14 
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A single specimen from Vin tsin wan, Wassu State, Tibet, 
preserved in the British Museum. 

Distinguished from R. gammiet by the distinct tympanum, 
the presence of a tarsal fold, the larger metatarsal tubercle, and the 
presence of vocal sacs; from R. feae, by the swollen tips of the 
toes and the distinct canthus rostralis ; from R. yunnanensis, by the 
less prominent metatarsal tubercle. 


30. Rana sternosignata. 


Rana sternosignata, J. A. Murray, Ann. and Mag. N.H. (5) XVI, 1885, 
p.120; Bouleng., Fawn. /nd., Rept. p. 445, (1890); Annand., Mem. As 
Soc. Beng. VI, 1917, p. 139. 

Vomerine teeth in small oblique groups between the choanae 
and extending a little beyond the level of their posterior borders 

Head much broader than long, much depressed; snout round- 
ed, scarcely projecting beyond the mouth, a little shorter than the 
eye; no canthus rostralis; loreal region very oblique, slightly con- 
cave; nostril a little nearer the eye than the end of the snout; the 
distance between the nostrils greater than the interorbital width, 
which is less than that of the upper eyelid; tympanum not very 
distinct, not quite half the diameter of the eye and equal to the 
distance from the latter. 

Fingers obtuse, first as long as or a little shorter than the 
second ; subarticular tubercles small, moderately prominent 

Hind limb rather short, the tibio-tarsal articulation reaching 
the temple or the posterior border of the eye, the heels not overlap- 
ping when the limbs are folded at right angles to the body; tibia 
3 to 34 times as long as broad, 2: to 2: times in length from snout 
to vent, as long as or a little shorter than the foot, shorter than 
the fore limb. Toes obtuse or very slightly swollen at the tips, 
entirely webbed; subarticular tubercles very small, moderately 
prominent; a feeble tarsal fold; inner metatarsal tubercle narrow, 
feebly prominent, 2? to 3 the length of the inner toe; no outer 
tubercle. 

Upper parts smooth or with small warts, which may be tipped 
with black horny spines ; a feeble fold across the head, behind the 
eyes; a glandular fold from the eye to the shoulder ; lower parts 
smooth. 

Olive-brown above, uniform or freckled with darker; limbs 
without transverse bands. Lower parts whitish, mottled or 
marbled with dark brown, at least on the throat and limbs. 

Males with internal vocal sacs, arms much thickened ; breast 
with black horny spines; similar spines, but more crowded, on 
the inner metacarpal tubercle and on the upper surface of the two 
inner fingers. 

Nasals large and in contact with each other and with the fronto- 
parietals, which entirely cover the ethmoid; zygomatic branch of 
squamosal long and curved, extending to below the eye. Omo- 
sternal style entire. 
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The large tadpoles (up to 90 millim. long), from Quetta, 5700 
ft., for which I am indebted to Dr. Annandale, are remarkable for 
the very strongly marked lines of sensory canals, which are black 
(preservation in formalin). ‘Tail 2 to 2} times as long as body, 
3 to 33 times as long as deep, obtusely pointed, the dorsal crest 
not extending on to the body. Nostrils much nearer the eyes 
than the tip of the snout. Lip moderately developed, bordered with 
rounded or conical papillae on the sides and below ; a marginal 
series of upper labial horny teeth and 4 series on each side; 3 
series of lower labial teeth, the innermost narrowly interrupted in 
the middle; back entirely black, 


Measurements in millimetres. 


Te 25 3: 4. 

rol fof of ou 
From snout to vent 76 84 70 68 
Head@ 5. eye 24 27 23 22 
Width of head Bi 34 30 28 
Snout.. 8 9 8 7 
Eye ... 9 ie) 9 8 
interorbital width 3 4 3°5 3 
Tympanum 3°54 Spe mEsinS 
Fore limb 42 47 4! 38 
First finger 8 6 7 


Second finger 
Third finger 

Fourth finger 8 56 
Hind limb a x ar I12 115 98 93 


N10 ON 
Ke) Ke) 
OoON 
N N 


Tibia... 34 37 32 29 
Hootie. 30 80 637: 33) ¢ 30 
Third toe 20 19 17 16 
Fourth toe 27 28 2 23 
Fifth toe 20 20 18 17 


1, Mulleer, nr. Karachi, type. 2. Quetta,type. 3—4. Quetta. 


Habitat. Sind, Baluchistan, Kashmir. 

Distinguished from R. feae by the shorter hind limbs and the 
shorter first finger. 

[Owing to the looseness of its skin and its peculiar coloration 
this frog has in life a very different appearance from its allies. The 
skin falls naturally into irregular folds and when the head is 
held in the natural position forms a prominent transverse wrinkle 
behind the eves. The dorsal surface is dull clay-colour or olivaceous 
with conspicuous orange spots or blotches of variable size and 
number sparsely scattered on the back. The head is speckled with 
black in some individuals. ‘The ventral surface is white with a 
black reticulation more or less well developed. ‘The pupil of the 
eye is reduced to a narrowslit in normal circumstances and a trans- 
verse dark streak runs across the iris at both ends. A similar 
streak runs vertically downwards across the iris above and below 
the pupil, giving the whole eye a most peculiar appearance. ‘This 
feature also occurs in the tadpole. The iris itself is golden brown. 

R. sternosignata is extremely common, with R. cyanophlyetis, in 
pools and water-channels in the Quetta and Pishin districts of 
Baluchistan between 5000 and 6000 feet. Mr. Kemp and I did 
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not see it in the Nushki desert or in Seistan, where we could hardly 
have failed to observe it if it occurred. 

R. sternosignatais the most completely aquatic Indian frog with 
which I am acquainted. It usually rests, at any rate in winter, 
on the bottom, sometimes in as much as ten feet of water, and 
rarely or never comes on dry land. Although somewhat sluggish 
in very cold weather it does not hibernate but remains exposed 
and alert even under ice. ‘The secondary sexual characters of the 
male are well developed in winter. The tadpoles, which reach a 
very large size, asa rule spend the winter in the larval-state, but 
few were observed in November that seemed to be about to under- 
go their final metamorphosis. JN. A.] 


. Rana phrynoides. 
Rana phrynovdes, Rides Ann. and Mag. N.H. (8) XX, 1917, p. 413. 


Vomerine teeth in small oblique groups commencing on a line 
with and extending back beyond the level of the posterior borders 
of the choanae. 

Head much broader than long, much depressed ; snout round- 
ed, scarcely projecting beyond the mouth, as long as the eye; 
canthus rostralis indistinct; loreal region very oblique, slightly 
concave ; nostril nearer the eye than the end of the snout; the 
distance between the nostrils greater than the interorbital width, 
which is less than that of the upper eyelid ; tympanum hidden or 
very indistinct, 4 to 3 the diameter of the eye. 

Fingers obtuse, first longer than the second, third longer than 
the snout; subarticular tubercles small, moderately prominent. 

Hind limb short, the tibio-tarsal articulation reaching the 
shoulder or the temple, the heels just meeting when the limbs are 
folded at right angles to the body ; tibia 25 times as long as broad ; 
21 to 21 times in length from snout to vent, a little shorter than 
the foot, much shorter than the fore limb. ‘Toes short, with 
obtuse tips, entirely webbed ; subarticular tubercles small, moder- 
ately prominent; a feeble tarsal fold ; inner metatarsal tubercle 
narrow, feebly prominent, 4 the length of the inner toe; no outer 
tubercle. 

Upper parts granulate, with numerous small warts on the 
back, some of which may be elongate; these granules and warts 
may bear black horny spinules; a strong fold across the head be- 
hind the eyes, and a very strong glandular fold from the eye to 
the shoulder ; lower parts smooth. 

Dark olive above, uniform or with rather indistinct darker 
spots; lips with or without dark vertical bars; dark cross-bars on 
the limbs very irregular, if present. Lower parts whitish, uniform, 
or throat and hind limbs spotted or marbled with blackish. 

Males with internal vocal sacs; during the breeding-season the 
arms are remarkably thickened and black horny spines form two 
patches on the breast and more crowded patches on the inner 
metacarpal tubercle and on the upper side of the two inner fingers ; 
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similar spines may also be scattered on the palmar and plantar 
surfaces. 

Nasals large and in contact with each other and with the 
frontoparietals, which entirely cover the upper surface of the 
ethmoid; zygomatic branch of squamosal short. Omosternal style 
entire. Terminal phalanges slightly expanded at the end. 


Measurements, 1n millimetres, of the type specimens. 


av ed J 2 2 ¢ 


From snout to vent =e 109 gI FO TO 90 75 
Head tt 7 30 28 21 31 2 21 
Width of head Be 40 35 27 40 32 28 
Snout a8 re IO 9 7 ite) 9 7 
Eye oe a fe) 9 7 IO 9 Ti 
Interorbital width BA eR. 3 5 4 3 
Fore limb Bc =e 68 53 4I 59 50 43 
First finger -.. is II 9 8 10 9 8 
Second finger .. ane 10 8 Gos 9 8 gos 
Third finger .. Ae 15 12 9 12 13 IO 
Fourth finger .. ee IO 8 7 9 8 7 
Hind limb fe es TAS 2 Om LOO 37> Seat 
Tibia re se 46 38 30 44 38 34 
Foot ss se 48 40 35 46 42 38 
Third toe ae oie 22 18 18 22 21 19 
Fourth toe ot ae Be 29 24 30 31 27 
Fifth toe Me me 2 19 18 23 22 19 


Habitat. Yunnan at Tongchuan fu, where this large frog was 
found in great numbers by Messrs. Graham and Dymond. ‘The 
types preserved in the British Museum. 

This and the following species are intermediate between R. 
sternosignata and R. lebigit, but nearer the former. 


32. Rana spinosa. 


Rana kuhlir, part., Giinth., Cat. Baty. Sal. p. 8 (1858), and Rept. Brit. 
Ind. p. 404, pl. xxvi, fig. A (1864); Bouleng., Cat. Batr. Ecaud. p. 20 
(1882). 

Rana latrans (non Steff.), David, N. Arch. Mus. VIII, 1872, Bull. p. 85, 
and Fourn. 3° Voy. Emp. Chin. Il, p. 250 (1875). 

Rana spinosa, David, of. cit. p. 253. ; 

Rana boulengeri, Giinth., Ann. and Mag. N.H. (6) IV, 1889, p. 222 ; Bou- 
leng., Proc. Zool. Soc. 1899, p. 166. 

Vomerine teeth in small oblique groups commencing on a line 
with and extending back beyond the level of the posterior borders 
of the choanae. 

Head much broader than long, much depressed ; snout round- 
ed, scarcely projecting beyond the mouth, as long as the eye; 
canthus rostralis very obtuse; loreal region very oblique, slightly 
concave; nostril nearer the eye than the end of the snout; the 
distance between the nostrils greater than the interorbital width; 
which is a little less than that of the upper eyelid; tympanum 
hidden or very indistinct, : to $ the diameter of the eye. 

Fingers feebly swollen at the tips, first longer than the second, 
third longer than the snout; subarticular tubercles moderately 
large, moderately prominent. 
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Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye, the heels overlapping when the limbs are folded at 
right angles to the body; tibia 2% to 3% times as long as broad, 
twice in length from snout to vent, or a little more or a little less, 
as long as or a little shorter than the foot, shorter than the fore 
limb. Toes with the tips swollen into small discs, entirely 
webbed; subarticular tubercles moderately large, moderately 
prominent; a feeble tarsal fold; inner metatarsal tubercle narrow, 
feebly prominent, 2 the length of the inner toe; no outer tubercle. 

Upper parts granulate or shagreened, with numerous warts, 
which may be small and subconical or large and elongate on the 
back; these warts may bear black horny spinules ; a strong fold 
across the head behind the eyes, and a very strong glandular fold 
from the eye to the shoulder ; lower parts smooth. 

Dark olive or blackish brown above ; lips with darker vertical 
bars; limbs with more or less distinct black cross-bars; hinder 
side of thighs black, with more or less distinct lighter marblings. 
Lower parts whitish, throat and lower surface of limbs spotted or 
marbled with blackish.! 

Males with internal vocal sacs; during the breeding-season the 
arms are remarkably thickened, and black horny spines are pre- 
sent, more or less scattered, on the whole breast and, closer 
together, on the inner metacarpal tubercle and on the upper side 
of the two or three inner fingers. 

The skull is very similar to that of the preceding species, but 
the zygomatic branch of the squamosal is longer. Omosternal style 
entire. 


Measurements in millimetres. 


De Pe Bo 4. Bs 6. ee ens 

Se Rie OTe Od es 
From snout to vent .. 105 103 101 69 87 102 104 67 
Head Pe By, OS) 20 Om -3O 22 F275 22 208) 520 
Width of head se, fi (AD ek A SG Sig) © Wiles = e%e) 
Snout “5 Dc LO Ole alo 8 9) 10 fe) 7 
Eye a G2 iO iO) ke 8 9 10 10 i 
Interorbital width .. 5 6 6 4 5 6 6 4 
Fore limb... eee OCH OG) OORNedie eS tm OTs 1S 7ige 30 
First finger a Ae sete, Te 8 Os iat, = ae 8 
Second finger 2 W9  G 9 7 i} 9 7 
Third finger fee SIOGNeADa pre aTOme he Qo T3) 0SiayTO 
Fourth finger sive II 10 9 7 8 9 9 7 
Hind limb M. SE6S “IO4 15a PPG I43°) 1634) nSo“.103 
Tibia Ste i ese Shane AS 30. . 4AOs 5 iigetoten ss 
Foot . ebe ei SS, 5210 SOpl 30) Acre ne 40n 4 
Third toe .. LL 27. 2h Ay NES M22 2am 2A ey TS 
Fourth toe Ae JON 9S, SG he 25n 1 NSaee gO oar 25 
Fifth toe .. Rio SSCs ek EE) QAR Tee 22. 20s 235i. TS 


i—2. Ichang, types. 3—4. Kuatun. 5—6. Pingho. 7. Ningpo. 8. Man Son 
Mts., Tonkin. 


! The coloration is thus described by David: Dessus brun olive, marqué de 
taches noiratres rondes ou allongées et de pustules; cuisses et jambes avec sept 
raies noires; intérieur des cuisses noir marbré de blanc. Dessous blanchatre ; 
haut de la gorge marbré de brun. Iris brun doré. 
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Habitat. China, south of the Yangtse Kiang (Mountains of 
Kiangsi and between Kiangsi and Fokien', Ningpo, Pingho) and 
Tonkin (Man-Son Mts., 3000-4000 ft.). 

Closely allied to the preceding species, but distinguished by 
the shorter tibia and the dilated tips of the toes. 


33. Rana gammiei. 


Rana gammiit, part., Anders., Fovrn. As. Soc. Beng. XL, 1871, p. 21. 
Rana gammiet, Annand., Mem. As. Soc. Beng. V1, 1917, p. 138. 

Vomerine teeth in rather long oblique series originating be- 
tween the choanae and extending far behind them. 

Head a little broader than long, much depressed ; snout round- 
ed, as long as the eye; canthus rostralis indistinct; loreal region 
very oblique, concave; nostril equidistant from the eye and from 
the tip of the snout ; interorbital space a little narrower than the 
upper eyelid; tympanum hidden. 

Fingers obtuse, first longer than the second, third longer than 
the snout; subarticular tubercles moderate. 

The tibio-tarsal articulation reaches the posterior border of the 
eye; heels overlapping when the limbs are folded at right angles 
to the body: tibia 13 to nearly 2 times in length from snout to 
vent, as long as or a little shorter than the foot. Toes not quite 
entirely webbed, the tips swollen into small discs; subarticular 
tubercles moderate; no tarsal fold; inner metatarsal tubercle 
1 the length of the inner toe; no outer tubercle. 

Back with small scattered warts, each of which bears a minute 
spinule; a short, almost linear glandular fold above the tympa- 
num. 

Male without vocal sacs; arms thick; black horny spinules 
on the fore limbs and on the breast, as in FR. liebigit. . 


Measurements in millimetres. 


@ (type) ¢ 
From snout to vent a ie he 55 45 
Head ee ae as ae 20 14 
Width of head a ake : sc 22 16 
Snout Ss a it ate 8 8 
Eye =e 6 i 
Interorbital width .. i 5 
Fore limb ay a: Ea a ? 26 
First finger ie a0 ae le 8 8 
Second finger os ae a 6 7. 
Third finger be ae ais one IO 9 
Fourth finger - i ee a0 8 6 
Hind limb ee oe ie <f 94 88 
Tibia fs Be ee aC 37 27 
Foot ate ove Pa a 31 27 
Third toe ate ob ore ae 19 17 
Fourth toe es 50 Ne Be 2 21 
Fifth toe ees ee a ae 20 15 


! The types of R Jlatvans and R. boulengeri are from the same locality, 
Ichang, so that no doubt can be entertained as to their specific identity ; FR. spz- 
nosa is from the mountains between the provinces Kiangsi and Fokien. 
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Habitat. Darjeeling, between 4000 and 6000 feet. 


I have not seen specimens of this species. The above descrip- 
tion is drawn up from notes kindly supplied to me by Dr. Annan- 
dale. 


34. Rana annandalii, sp. n. 


Vomerine teeth in short oblique series close together, origin- 
ating between the choanae and extending beyond the level of their 
posterior borders. 


Head a little broader than long, much depressed; snout 
rounded, scarcely projecting beyond the mouth, as long as or shorter 
than the eye; canthus rostralis obtuse ; loreal region moderately 
oblique, concave; nostril equidistant from the eye and from the 
end of the snout; the distance between the nostrils greater than the 
interorbital width, which is 2 that of the upper eyelid; tympanum 
feebly distinct or hidden, + the diamete: of the eye, ? its distance 
from the latter. 


Fingers obtuse, first and second equal, third a little longer 
than the snout; subarticular tubercles small, feebly prominent. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the nostril, the heels strongly overlapping when the limbs are 
folded at right angles to the body ; tibia 34 times as long as broad, 
I? to 14 times in length from snout to vent, a little shorter than 
the fore limb, as long as the foot. ‘Toes with the tips swollen into 
small discs, 2 webbed, 2 phalanges of fourth free or only nar- 
rowly bordered by the web; outer metatarsals separated nearly to 
the base; subarticular tubercles rather small, moderately prom- 
inent; no tarsal fold; inner metatarsal tubercle narrow, feebly 
ptominent 3 or } the length of the inner toe; no outer tubercle. 


Upper parts smooth or with granules and small warts, which 
may be spinulose; a strong glandular fold from the eye to the 
shoulder; glandular dorso-lateral fold distinct only in front, from 
behind the eye to the scapular region, converging towards its 
fellow ; lower parts smooth. 


Olive above with darker marblings and small light spots; a 
dark cross-bar between the eyes; limbs with numerous dark cross- 
bars; white beneath, throat and breast spotted with brown. 


Males without vocal sacs; fore limbs very strong ; a patch of 
large black spines on each side of the breast and on the inner side 
of the first finger and on the metacarpal tubercle; smaller spines 
on the inner side of the fore limb and of the second finger. 


Tadpole with very obtusely pointed tail about twice as long 
as the body. Buccal disc 2 to 4 the width of the body; upper lip 
with a series of pafillae on the sides, lower with two complete 
series; beak entirely black; 4 or 5 series of upper labial teeth, only 
the outer continuous ; 3 series of lower labial teeth, continuous or 
innermost narrowly interrupted. Tail with dark brown spots, 
some of which are large. Total length up to 45 millimetres. 
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Measurements in millimetres. 


ema ey 

Ce ele ye 
From snout to vent ee AC 4: wag Tyeh ANS Y alls 
Head 56 wie ote WA GP ie itis 
Width of head ne ate oe WS ats ait) a6) 
Snout : zs oe a6 Ge ore ois Ts 
Eye Deg Oe AS 
Taterorbital width oe ae By a oruee 32.5 
Fore limb... Ae se sis 2 OSD Tae 2 yr, 
First finger .. 0 36 ae 325 bS Leb ree y 
Second finger 3° 6 USP Pobee ae 
Third finger .. Taper Toe TRS 
Fourth finger Be be Se BoC pS eS, mes 
Hind limb .. Se ats ate 732 OL oO ey, 
Tibia ee ae as oe 223202025 
Foot on sf aie ore DEY PI ih 
Third toe os as ote fe Li} SOMeIhy a04! 
Fourth toe .. ats se on sy AS oy. « 20) 
Fifth toe ae ate 5c Me i HO) Wah Gill 


1. Sureil. 2—3. Ghoom. 4. Pashok. 


Two specimens, male and young, also tadpoles, from Sureil, 
Darjeeling district, 5500 ft., collected by Dr. Annandale. A male 
and two females, from the Suchal Waterworks, near Ghoom, in the 
same district, collected by Mr. S. W. Kemp, and a female from 
Pashok, alt. 4500 feet, together with tadpoles and young, collected 
by Dr. Annandale, are also preserved in the Indian Museum. 
They differ from the description of R. gammiei in the shorter snout, 
the shorter fingers, the first and second equal, the tibio-tarsal 
articulation reaching nearly the tip of the snout, and the presence 
of a short glandular fold from behind the eye to the scapular 
region. 

[The Sureil specimens were taken, with others of R. assamensts, 
amongst dense herbage at the edge of a small jungle-stream in 
October. N.A.] 


35. Rana liebigii. 


Megalophrys gigas, Blyth, Fourn. As. Soc. Beng. XXIII, 1854, p. 299. 

Rana liebigii, Ginth., Proc. Zool. Soc. 1860, p. 157, pl. xxvii, fig. A, 
and Rept. Brit. Ind. p- 407 (1864); Anders., Proc. Zool. Soc. 1871, p- 
198; Stoliczka, Proc. As. Soc. Beng. 1872,,.p: 103; Theob. Avec. Aus 
Soc. Beng. 1873, p. 111; Giinth., Proc. Zool. Soc. 1875, p. 567 ; Bouleng., 
Cat. Batr. Ecaud. p. 21, fig. (1882) and Faun. Ind., Rept. p. 445 
(1890) ; W. Sclater, Proc. Zool. Soc. NOO2pasasr Amaands Fourn. 
As. Soc. Beng. (2) II, 1906, p. 290, Rec. Ind. Mus. VIII, 1912, p. 21, 
and Mem. As. Soc. Beng. V1, 1917, p. 136. 

Rana sikkimensis, Jerdon, Proc. As. Soc. Beng. 1870, p 833 Stoliczka, Z. c. 

Rana gigas (non Laur.), Peters, Sitzb. Ges. Nat. Fr. Berl. 1881, p. 87 


Vomerine teeth in feeble groups or oblique series between 
the choanae and extending beyond the level of their posterior 
borders. 

Head much broader than long, much depressed; snout 
rounded, scarcely projecting beyond the mouth, as Jong as or 
shorter than the eye; canthus rostralis indistinct ; loreal region 
oblique, concave; nostril a little nearer the eye than the end 
of the snout ; the distance between the nostrils a little greater 
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than the interorbital width, which equals or nearly equals that 
of the upper eyelid; tympanum small, hidden or very indis- 
tinct. 

Fingers obtuse, first as long as or slightly shorter than the 
second, third longer than the snout; subarticular tubercles moder- 
ately large, moderately prominent. 

Hind limb long, the tibio-tarsal articulation reaching the tip 
of the snout or a little beyond, the heels strongly overlapping 
when the limbs are folded at right angles to the body; tibia 3 to 4 
times as long as broad, 1? to 2 times in length from snout to vent, 
longer than the foot, nearly as long as or shorter than the fore 
linb. ‘Toes with the tips swollen into small dises, entirely 
webbed, the web almost rectilinear or more or less notched ; sub- 
articular tubercles moderately large, moderately proininent; no 
tarsal fold; inner metatarsal tubercle oval or elliptical, feebly prom- 
inent, | to 2 the length of the inner toe; no outer tubercle 

Smooth above, or with granules and small warts; a more or 
less distinct fold across the head behind the eyes and a strong 
glandular fold from the eye to the shoulder ; a moderately broad 
but usually very prominent dorso-lateral glandular fold, excep- 
tionally very indistinct or broken up into a chain of warts, 
slightly converging towards its fellow on the anterior part of the 
back, where the distance between the two is 54 to7 times in the 
length of head and body; lower parts smooth. 

Olive or brown above, uniform or with small darker spots, 
sides with large dark marblings, the dorso-lateral folds often edged 
with blackish ; a blackish streak on the canthus rostralis and a 
blackish temporal spot ; limbs usually with irregular dark cross- 
bars. Lower parts brownish, or whitish marbled with brown. 

Males with internal vocal sacs; during the breeding season 
the arms are remarkably thickened and groups of black horny 
spines are present on each side of the breast, on the inner side of 
the arm and on the upper side of the three inner fingers. After 
the nuptial period, the male has but moderately strong forelimbs, 
without spines, but may be distinguished from the female by the 
large and very prominent inner carpal tubercle ; the dorsal warts 
and granules may bear minute horny spinules (male from Ghoom 
near Darjeeling, from Mrs. Kemp’s collection in the Indian 
Museum). 

Skeleton very similar to that of R. temporaria. Nasals rather 
small and separated on the median line ; ethmoid uncovered in 
front; zygomatic process of squamosal moderately long. Omo- 
sternal style entire. Terminal phalanges with short transverse 
expansion at the end. 

The tadpole is known from Darjeeling specimens. ‘Tail point- 
ed, 23 to 3 times as long as head and body. Lips large, the upper 
with a series of papillae on the sides only, the lower with two com- 
plete series ; beak entirely black; 7 or 8 series of upper labial teeth, 
the 2 or 3 outer continuous; 3 series of lower labial teeth, the 
2 outer continuous, the inner narrowly interrupted. 
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Measurements in millimetres. 
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I. Sikkim (type). 2—6. Darjiling. 7—8. Lialing, Sikkim, 8500 f. 9. Simla. 
10. Nepal (type). 

Habitat. Himalayas, between 4000 and 10,000 feet, chiefly 
at altitudes near the snow-line in Sikkim. The locality Tavoy. 
Tenasserim, recorded by W. Sclater, seems very doubtful. 


36. Rana assamensis. 


Rana gammii, part., Anders., Fourn. As. Soc. Beng. XL, 1871, p. 21. 

Gia assamensis, W. Sclater, Proc. Zool. Soc. 1892, p. 343, pl. xxiv, 
o 2 

Rana eae part,, Annand., A/em. As. Soc. Beng. V1, 1917, p. 137. fig. 

Vomerine teeth in short oblique series exactly between the 
choanae. 

Head a little broader than long, much depressed; snout 
rounded, but slightly projecting, as long as or slightly longer than 
the eye; canthus rostralis distinct ; loreal region feebly oblique, 
concave ; nostril equidistant from the eye and from the end of the 
snout ; the distance between the nostrils greater than the inter- 
orbital width, which equals or is a little less than that of the upper 
eyelid; tympanum very distinct, barely half the diameter of the 
eye, 3 to once its distance from the latter. 

Fingers obtuse, first as long as the second, third as long as or 
longer than the snout; subarticular tubercles well developed. 

Hind limb long, the tibio-tarsal articulation reaching a little 
beyond the tip of the snout, the heels strongly overlapping when 
the limbs are folded at right angles to the body; tibia 4 times 
aslong as broad, 13 to 1% times in length from snout to vent, 
longer than the foot. Toes with swollen tips, entirely webbed ; 
outer metatarsals separated nearly to the base ; subarticular tuber- 
cles well developed ; tarsal fold present ; inner metatarsal tubercle 
narrow, feebly prominent, > to } the length of the inner toe; no 
outer metatarsal tubercle. 

Skin smooth ; a narrow, feebly prominent, sometimes inter- 
rupted, dorso-lateral glandular fold, converging towards its fellow 
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on the anterior part of the back, where the distance between the 
two is + to nearly 7c the length of head and body ; a strong glan- 
dular fold from the eye to the shoulder : lower parts smooth. 

Brown above, with blackish canthal and temporal band, the 
latter involving the tympanum ; a dark cross-band between the eyes ; 
lips with dark vertical bars ; dorso-lateral fold sometimes whitish, 
edged with blackish on the outer side ; limbs with dark cross-bands. 
Whitish beneath, with dark mottling on the sides of the throat. 

Tadpoles, obtained at Kurseong by Dr. Annandale, are very 
similar to those of R. liebigiz. Tail pointed, 22 to 24 times as 
long as the body. Lips large, the upper with a series of papillae 
on the sides, the lower with two complete series; beak entirely 
black ; 7 series of upper labial teeth, only the outer continuous ; 
3 series of lower tabial teeth, all continuous or the inner or the 2 
inner very narrowly interrupted. ‘Total length up to 58 milli- 
metres. 


Measurements in millimetres. 


Ie 2. a 
From snout to vent 74 75 55 
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I—2, Pashok. 3. Kurseong. 


Habitat. Khasi hills and Eastern Himalayas. 

[This frog is very common amongst dense herbage in low 
bushes at the edge of shady jungle streams in the Eastern Hima- 
layas at altitudes between 4 and 6000 ft. WV. A.] 

This species was established on a single female specimen, then 
in the Indian Museum, procured by the late Dr. Jerdon in the Khasi 
hills. I took notes on the specimen before its return to the 
Indian Museum, from which,I am informed by Dr. Annandale, it 
has now disappeared. I have also examined two female specimens 
from Pashok, Darjiling district, 3500 ft., and a third from Kur- 
seong in the same district, preserved in the Indian Museum ; the 
above measurements are taken from these specimens. 

Dr. Annandale united R. assamensis with R. vicina, but the 
former differs from the latter in three important characters :—The 
position of the vomerine teeth, which do not extend at all be- 
yond the level of the posterior borders of the choanae ; the distinct 
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tympanum ; and the presence of a glandular dorso-lateral fold, 
which, in my notes, I mention to be certainly present, contrary 
to the statement of Mr. Sclater. 

Dr. Annandale has since informed me that he agrees with the 
suggestion I made to him that what he took to be the male of 
R. vicina is the male of R. assamensis, which had already been 
alluded to by Anderson in his description of R. gammiez. 

Inthe breeding male there is no thickening of the arms and inner 
finger, there are no spines either on the fore limbs or on the chest ; 
but a very peculiar secondary sexual character is the presence 
of a cutaneous flap of almost circular outline, covered with small 
papillae, each of which bears a short retroverted spine. 


37. Rana vicina. 


Rana vicina, Stoliczka, Proc. As. Soc. Beng. 1872, p. 130; W. Sclater, 
Proc. Zool. Soc. 1892, p. 342, pl. xxiv, fig. 1. 

Rana liebigii, part., Annand., Rec. Ind. Mus. 111, 1909, p. 282. 

Rana vicina, part., Annand., Mem. As. Soc. Beng. V1, 1917, p. 137, fig. 

Vomerine teeth in small oblique groups between the choanae 
and extending a little beyond the level of their posterior borders. 

Head a little broader than long, much depressed; snout 
rounded, scarcely projecting beyond the mouth, as long as the 
eye; canthus rostralis obtuse; loreal region oblique; nostril a 
little nearer the eye than the end of the snout; the distance be- 
tween the nostrils greater than the interorbital width, which equals 
that of the upper eyelid ; tympanum hidden. 

Fingers obtuse, first as long as the second, third a little longer 
than the snout ; subarticular tubercles well developed. 

Hind limb long, the tibio-tarsal articulation reaching nearly 
the tip of the snout, the heels overlapping when the limbs are 
folded at right angles to the body ; tibia 4 times as long as broad, 
12 times in length from snout to vent, a little longer than the foot. 
Toes with swollen tips, entirely webbed; subarticular tubercles 
well developed; inner metatarsal tubercle narrow, feebly promi- 
nent, about half the length of the inner toe; no outer metatarsal 
tubercle. 

Skin smooth, with a few tubercles on the flanks; a feebly 
marked transverse fold across the head behind the eyes, and a 
glandular fold from the eye to the shoulder. 

Male without secondary sexual characters. 

The above description is taken from the type specimen, 
which Mr. W. Sclater allowed me to examine in 1892. 

The coloration of the same specimen is thus described by 
Stoliczka :— - 

Above ashy olive, with the tubercles on the body whitish ; a 
narrow dusky band between the eyes; a black, somewhat inter- 
rupted stripe from the pale tip of the snout to the eye, skirting 
the edges of the eye and continuing as a broader band to the 
shoulder ; lips black; hind limbs, above, with numerous trans- 
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verse dark bands; front and hinder side of both limbs, involving 
the fingers and toes, very distinctly variegated with black; lower 
lip spotted with black; chin and breast dusky, rest of lower side 
yellowish white. 

From snout to vent 57 millim. 

The type specimen was procured by Stoliczka at Murree, Punj- 
ab, Western Himalayas, altitude 6000 feet. The second specimen 
from near Simla, mentioned by Sclater, is now in the British Mu- 
seum, and has been dealt with under R. lebigit. 


38. Rana blanfordii. 


Rana blanfordii, Bouleng., Cat. Batr. Ecaud. p. 23, pl. 1, fig. 2 (1882), and 
Ann. and Mag. N.H. (7) XVI, 1905, p. 640; Annand., Rec. Ind. 
Mus. \I1, 1909, p. 283, and Mem. As. Soc. Beng. VI, 1917, p. 139. 

Rana vicina (non Stol.), Bouleng., Rec. Jnd. Mus. 1, 1907, p. 150; Annand., 
Rec. Ind. Mus. 11, 1908, p. 346. 

Vomerine teeth in feeble groups or oblique series between the 
choanae and extending beyond the level of their posterior borders. 

Head a little broader than long, rather strongly depressed ; 
snout rounded, scarcely projecting beyond the mouth, as long as 
the eye; canthus rostralis obtuse ; loreal region oblique, concave ; 
nostril a little nearer the eye than the end of the snout; the dis- 
tance between the nostrils greater than the interorbital width, 
which equals or is a little less than that of the upper eyelid; tym- 
panum rather distinct or very indistinct, about 4 the diameter of 
the eye, only a little longer than its distance from the latter. 

Fingers obtuse, first shorter than the second, third longer than 
the snout; subarticular tubercles moderately large, very promi- 
nent. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the nostril or the tip of the snout, the heels strongly overlapping 
when the limbs are folded at right angles to the body; tibia 34 to 4 
times as long as broad, twice in length from snout to vent or a 
little more or a little less, as long as or a little longer than the foot, 
shorter than the fore limb. Toes with the tips swollen into small 
discs, 3 to ? webbed, the web deeply emarginate and extending only 
as a fringe to the tip of the fourth ; outer metatarsals separated 
nearly to the base ; subarticular tubercles moderately large , moder- 
ately prominent; no tarsal fold ; inner metatarsal tubercle narrow, 
feebly prominent, about half the length of the inner toe; no outer 
metatarsal tubercle. 

Skin smooth above or with small granules and elongate flat 
glands ; a glandular fold from the eye to the shoulder ; lower parts 
smooth. 

Olive above, with small blackish spots which may have a 
light centre; a blackish cross-bar between the eyes and a blackish 
streak on the canthus rostralis and on the temporal region ; limbs 
with interrupted dark cross-bars. Lower parts white, throat of 
male brownish or marbled with brown. According to Annandale 
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the throat and thighs of the breeding male are suffused with a 
bright claret-colour. 

Males without secondary sexual characters. 

Nasal bones small, separated from each other and from the 
frontoparietals ; ethmoid largely uncovered in front. 

The eggs are very large: in the female specimen measuring 50 
millim. from snout to vent the uterine eggs have a diameter of 3 
millim., exactly in the same proportion as in Alytes obstetricans. 

Tadpoles from Bim Tal, EK. Himalayas, 4,450 ft., received 
under the name of R. blanfordi from the Indian Museum in 1915, 
‘reach a large size: 60 millim., in which the tail enters for 43. 
Tail obtusely pointed. Beak black; 5 series of upper labial teeth. 
the outermost uninterrupted, the second narrowly interrupted, the 
following broadly interrupted and gradually shorter; 3 series of 
lower labial teeth, the innermost narrowly interrupted, the two 
others uninterrupted. Identical specimens from near Phagu, Simla 
district, 7000 ft., were received from the Indian Museum in 1909 
under the name of R. vicina. 


Measurements in millimetres. 


i a Be 4. 3. 
si 2 fof ca rom 
From snout to vent .. ae 39 50 35 32 32 
Head ime ie fs 13 14. 12 II 11 
Width of head 14 15 13 12 12 
Snout 4 5 4 4 305 
Eye ae 4 5 4 4 Sho 
Interorbital width 3 3 3 2°5 2°5 
Tympanum 2 2°5 2 2 2 
Fore limb. . 26 27 21 18 19 
First finger 4 4 4 4 4 
Second finger 5 5°5 45 4°5 4°5 
Third finger 6 6°5 5 5 5 
Fourth finger 5 535 4°5 4 + 
Hind limb .. 75 77 63 55 57 
Tibia 23 2 19 16 17 
Foot sis 21 23 19 16 17 
Third toe .. 10 13 10 9 9 
Fourth toe 15 18 15 13 13 
Fifth toe . fe) 13 10 9 9 


1—2. Darjiling (types). 3. Mussoorie, 6000—7000 ft. 4—5. Balaya Valley, 
neat Naini Tal, 5000 ft. 


Habitat. The Himalayas. ‘The types are almost certainly from 
the Darjiling district. According to Annandale this species is very 
common in the Western Himalayas, at altitudes from 6000 to 
10,000 feet. ‘‘It is largely aquatic in its habits, at any rate during 
the daytime. Specimens taken at the beginning of October ap- 
peared to be breeding; the females contained large ova’’ (An- 
nandale, 1907). ‘‘ In wet weather and in places where there is a 
plentiful water-supply it is aquatic in habits. In the neighbour- 
hood of Simla, however, it conceals itself during the dry season. 
Large tadpoles are common in the W. Himalayas in mountain 
stréamlets and in wells both in May and September.’ 
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“30. Rana plancyi. 


Rana plancyt, Lataste, Le Naturaliste, 1880, p. 210, and Bull. Soc. Zool 
France, 1880, p.64; Bouleng., Cat. Batr. Ecaud. p. 37 (1882) ; Stejneg. 
Herp. Fap. p. 10t (1907). 


Vomerine teeth in more or less oblique groups or short series 
between the choanae, or extending little beyond the level of their 
posterior borders, equally distant from each other and from the 
choanae or nearer each other. 

Head rather depressed, as long as broad; snout rounded or 
obtusely pointed, scarcely projecting beyond the mouth, as long as 
or slightly longer than the eye; canthus rostralis very obtuse; 
loreal region oblique, slightly concave; nostril equidistant from 
the eye and from the tip of the snout; distance between the 
nostrils greater than the interorbital width, which 1s much less 
than that of the upper eyelid; tympanum very distinct, 3 to once 
the diameter of the eye, close to it or narrowly separated. 

Fingers moderate, pointed, first longer than the second, third 
longer than the snout; subarticular tubercles rather small, moder- 
ately prominent. 

Hind limb moderate, the tibio-tarsal articulation reaching the 
tympanum or the eye, the heels meeting or narrowly separated 
when the limbs are folded at right angles to the body; tibia 3 to 

3+ times as long as broad, 2 to 23 times in length from snout to 
vent, much shorter than the fore limb or than the foot. Toes 
pointed, fully webbed or last phalanx of fourth free; outer meta- 
tarsals separated nearly to the base; subarticular tubercles small, 
moderately prominent; no tarsal fold; inner metatarsal tubercle 
compressed, more or less oblique, + to % the length of the inner 
toe ; a small, rather indistinct outer tubercle. 

Skin smooth; a prominent glandular dorso-lateral fold, from 
above the tympanum to the hip, broad or rather broad, often 
as broad as the upper eyelid. 

Olive above (green in life ?), uniform or with small dark spots ; 
a more or less distinct dark streak on the canthus rostralis ; dorso- 
lateral fold and tympanum bronzy; a light vertebral streak some- 
times present; a blackish band along the hinder side of the thigh 
and another, sometimes indistinct, along each side of the belly. 
Lower parts white, uniform or with small brown spots on the 
throat and breast. 

Males with internal vocal sacs and a moderately large pad on 
the inner side of the first finger. 

Nasal bones large, in contact with each other and with the 
frontoparietals. Omosternal style entire. Terminal phalanges 
pointed. 

Habitat. China and Formosa. 

[Very abundant at the edge of the T’ai-Hu (Great Lake) in- 
land from Shanghai. JN. A.] 

This species is very closely allied to R. esculenta, but less 
specialized, and constitutes a link with the American frogs allied 
to R. catesbiana., 
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40. Rana esculenta. 

Rana esculenta, Linn., Syst. Nat. 1, p. 357 (1706): Bouleng., Proc. Zool. 

Soc. 1891, p. 604, and Ann. and Mag. N.H. (9) II, 1918, p. 241, figs. 

This widely distributed species, of which the typical form is 

exclusively European, is represented within the limits assigned to 

this monograph by two varieties, the most remote from each other 

in the series, and easily defined when the European forms are left 
out of consideration. 


Var. ridibunda. 


Rana ridibunda, Pallas, Reise, I, p. 458 (1771). 

Rana esculenta, Blanf., Zool. E. Pers. p. 432 (1876). 

Rana esculenta, var. ridibunda, Bouleng., Proc. Zool. Soc. 1885, p. 666, 
pl xl, and TZazll. Batr. Eur. p. 270, pl. xvi (1898); Nikolsky, 
Fetschenko’s Reise, Zool. II, vii, p. 71 (1899). 

Rana esculenta, var. susana, Bouleng., Ann. and Mag. N.H. (7) XVI, 


1905, p. 552. 

Vomerine teeth in short transverse or more or less oblique 
series between the choanae or extending slightly beyond their pos- 
terior borders, close together or nearer to eaciui other than to the 
latter, rarely equally distant from both. 

Head as long as broad or, usually, a little broader than long, 
rather strongly depressed ; snout rounded or obtusely pointed, as 
long as or longer than the eye, more or less projecting beyond the 
mouth; canthus rostralis obtuse or very indistinct ; loreal region 
very oblique; nostril equally distant from the eye and from the 
end of the snout, or nearer the former; distance between the 
nostrils greater than the interorbital width, which is } to } that of 
the upper eyelid; tympanum very distinct, } to + the diameter 
of the eye. 

Fingers obtusely pointed, first as long as or a little longer than 
the second, third longer than the snout; second and third fingers 
with a more or less distinct dermal border ; subarticular tubercles 
small, moderately. prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the tympanum, the eye, or between the eye and the tip of the 
snout, the heels usually overlapping when the limbs are folded at 
right angles to the body; tibia 3 to 4 times as long as broad, 
13 to slightly over twice in the length from snout to vent, a little 
shorter than the foot. ‘Toes obtuse, usually nearly entirely webbed, 
rarely only ?!; outer metatarsals separated nearly to the base; 
subarticular tubercles small; inner metatarsal tubercle moderately 
prominent, oval or elliptical, 4 to nearly } the length of the inner 
toe; a small outer tubercle ; tarsal fold feeble or absent. 

Skin of back smooth or more or less warty ; a glandular dorso- 
lateral fold from above the tympanum to the hip, sometimes inter- 
rupted posteriorly, sometimes very feebly prominent, its width 


| | have examined several specimens, from Wadi-Sukerier, Palestine, in the 
Indian Museum, the two last phalanges of the fourth toe of which are free from 
the web. 


88 Records of the Indian Museum. [VoL.. XX, 


equal to or less than that of the upper eyelid. Lower parts 
smooth, or posterior part of belly feebly granulate. 

Green, olive, brown, or grey above, with dark olive or blackish 
spots, which are sometimes transversely dilated; dorso-lateral 
fold bronzy or of the same colour as the back, the spots often 
extending over it; sometimes a pale green vertebral streak or 
broad band; limbs with or without dark cross-bands; hinder side 
of thighs olive, or whitish marbled with olive or blackish. Lower 
parts white, often speckled, spotted or marbled with blackish. 

Males with grey or blackish external vocal sacs, retractile into 
a slit behind the commissure of the jaws; fore limb strong; a 
pad-like swelling at the base of the inner finger, covered, during 
the breeding season. with a grey layer of minute horny granules. 

Nasal bones moderately large, transverse or more or less 
oblique, meeting or narrowly separated on the median line, not 
in contact with the frontoparietals; only a small portion of the 
ethmoid uncovered above in the adult: zygomatic process of 
squamosal long, at least as long as the posterior process. Omo- 
sternal style entire. Terminal phalanges slightly expanded distally. 

Eggs small, 1 to 1} millim. in diameter. 

Tadpole with the tail about twice the length of the body and 
acutely pointed. Beak broadly edged with black; lips bordered 
with papillae on the sides and on the lower border ; upper lip with 
a long series of horny teeth, followed on each side by a short 
series ; lower lip with 3 series of teeth, the 2 outer uninterrupted, 
the innermost also uninterrupted, or narrowly interrupted. 

Habitat. Southern and Eastern Europe, North Africa, Asia as 
far south as the Sinaitic Peninsula, as far east as Turkestan, Balu- 
chistan and Afghanistan. i 


Var. chinensis. 


Rana chinensis, Osbeck, Voy. China, I, p. 299 (1771); Bonnat., Encycl, 
Méth., Erp. p. 6 (1789); Stone, Proc. Ac. Philad. 1899, p. 1833 
Bolkay, Allatt. Kozl. Budapest, VIII, 1909, p. 53, pl. viii, and Proc. 
Washingt. Ac. XIII, 1911, p. 67, pl. vi. 

Rana esculenta, Schleg., Faun Fapon., Rept. p. 109, pl. iii, fig. 1 (1836). 

Rana esculenta, var. japonica, Maack, Voy. Amour, p. 153 (1859); 
Bouleng., Cat. Batr. Ecaud. p. 40, fig. (1882). 

Rana marmorata, Hallow., Proc. Ac. Philad. 1860, p. 500; Camerano, 
Atti Acc. Torin. X1V, 1879, p. 871. 

Rana nigromaculata, Hallow., l.c.; Stejneg., Herp. Fap. p. 94,fig. (1907) ; 
Annand., Mem. As. Soc. Beng. V1, 1917, p. 140, pl. vi, fig. 4. 

Hoplobatrachus reinhardti, Peters, Mon. Berl. Ac. 1867, Pp: 711. 

Tomopterna porosa, Cope, Proc. Ac. Philad. 1868, De lie 

Rana reinharati, Moellend., Fourn. N. China Br. As. Soc. (2) XI, 1877, 

. 105. 

Sea eae marmorata, Lataste, Bull. Soc. Zool. France, 1880, p. 61. 

Rana porosa, Bouleng., Cat. Batr. Ecaud. p. 40. 

Rana esculenta, var. nigromaculata, Bouleng., Proc. Zool. Soc. 1891, 
p- 376; Bedriaga, Wiss. Res. Przewalski Exped., Zool. II, i, p. 11 
(1899); Werner, Abh. Bayer. Ak. XXII, 1903, p. 358. 

Rana esculenta, var. chinensis, Bouleng., Taill. Baty. Eur. p. 272 (1808) ; 
Méhely, Zool. Ergebn. Zichy Forschungsr. p. 62 (1899); Wolterst., 


Abh Mus. Magdeb.1, 1906, Dees: 
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Head not or but slightly broader than long; snout usually 
pointed, but sometimes rounded ; interorbital space 5 to % the width 
of the upper eyelid ; tympanum ;} to ? the diameter of the eye. 

First finger constantly longer than the second. 

Tibio-tarsal articulation reaching the tympanum, the eye, or 
the nostril; heels meeting, or failing to meet; tibia 2} to 33 times 
as long as broad, usually much shorter than the foot; toes } to 
neatly entirely webbed, I or 2 phalanges of fourth free; inner 
metatarsal tubercle large, compressed, semicircular or semielliptic, 
its base more or less oblique to the axis of the foot, 1 to 1? times 
in the length of the inner toe, and 5 to 8 times in that of the tibia ; 
this tubercle often connected with the inner toe by a membrane 
which penetrates into the distal third of its base. 

Back with more or less distinct elongate glandular or inter- 
rupted glandular folds ; dorso-lateral glandular fold prominent, 3 to 
2 the width of the upper eyelid, extending to the hip, or if broken 
up posteriorly not deviating from its course. 

Coloration very variable. Green, olive, or brown above, with 
or without black spots which may form longitudinal bands or 
cross-bars on the back; a pale green or yellow vertebral streak or 
band usually present, the dorso-lateral folds also of a pale colour 
and standing out very conspicuously ; some specimens black above, 
with three yellow streaks; hind limbs usually with well-marked 
dark cross-bands ; exceptionally a fine light line along the inner 
side of the upper surface of the tibia; groin and hinder side of 
thighs yellow, marbled with black. Lower parts white, always 
unspotted. Vocal sacs grey to blackish. 

Habitat. Amoor Province of Siberia, Saghalien Island, Japan, 
Corea, Mongolia, China. 

The localities Loo Choo Islands and Bangkok, Siam, appended 
to specimens presented by Mr. G. E. Mason to the British Museum, 
are probably erroneous. 


Measurements in millimetres. 


var. ridibunda. var. chinensis. 
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var. vidibunda. var. chinensis. 


Se 
2 3.) As 55 MONTY. OO “IO: “DEW 12. wrest qemice 
PRBS UE FP POL ANE id Qed SR eee 


Fourth toe os 30) BZa 25h25) 262933133.) 404.38 536.427... 33) rea eeGeEo 
Fifth toe =. 22) 27° 17) AQ 20) 24'"24) “301 30 127 20)" 24-1 eae 
First toe sO) M2 7 a7 Sao OuesO waite SLT G85 0 Oa | 94 cb eeS ES 
Inner metatarsal 

tubercle si 375k 4g 3) 2 aS aS 3 SiS) Ora ee as tts Bet cro Sebi Sen 


1—2. Kermanshah, S.W. Persia, 6000 f. 3—4. Susa, S.W. Persia (type 
of var. susana). 5. Shiraz, S.W. Persia. 6—7. Kazerun, S.W. Persia. 8. Nr. 
Sarawan, Baluchistan. 9. Turbat, Afghanistan. 10. Chinese Turkestan. 11—12. 
Shanghai. 13. Chusan. 14. Ningpo. 15. Mountains N. of Kiukiang. 


There has been much discussion as to the ipropriety of assign- 
ing specific rank to the two forms here described. I have recently 
(1918) expressed very fully my views on this subject, and the argu- 
ments I have adduced have a bearing on the status of R. trgrina 
and R. crassa, as noticed above. 


41. Rana pleuraden. 
Rana pleuraden, Bouleng., Ann. and Mag. N.H. (7) XIII, 1904, p. 131- 

Vomerine teeth in two oblique groups or short series between 
the choanae, nearer to each other than to the latter. 

Head moderately depressed, as long as broad; snout obtusely 
pointed, prominent, as long as or a little longer than the eye; 
canthus rostralis obtuse; loreal region oblique, concave ; nostril 
equidistant from the eye and from the end of the snout ; distance 
between the nostrils greater than the interorbital width, which is 
less than that of the upper eyelid ; tympanum very distinct, } to $ the 
diameter of the eye and 2 to 4 times its distance from the latter. 

Fingers rather slender, obtusely pointed, first longer than the 
second, third longer than the snout ; subarticular tubercles mod- 
erate. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing between the eye and the tip of the snout, the heels overlapping 
when the limbs are folded at right angles to the body; tibia 3 to 
34 times as long as broad, twice or a little more than twice in 
length of head and body, shorter than the fore limb, which nearly 
equals the length of the foot. Toes rather long and_ slender, 
obtusely pointed, $ webbed, 3 phalanges of fourth and 2 of third 
and fifth free; outer metatarsals separated nearly to the base; 
subarticular tubercles rather feeble; no tarsal fold; inner metatar- 
sal tubercle oval, prominent, | to: the length of the inner toe; 
no outer tubercle. 

Skin smooth or with small warts which may bear small conical 
asperities ; a moderately broad, very prominent dorso-lateral glandu- 
lar fold, from above the tympanum to the groin; the distance 
between the dorso-lateral folds, on the back, 5 to 7% the length 
of head and body. Lower parts smooth. 

Olive-brown or greyish above, spotted with black ; a light verte- 
bral streak, narrow or broad, usually present ; a dark brown or 
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blackish band on each side of the head, passing through the eye and 
involving the tympanum; a whitish streak along the upper lip; 
limbs with more or less regular black cross-bars ; sometimes a light 
line along the inner side of the leg, continued to the outer toe; 
hinder side of thighs marbled black and yellow. Lower parts 
white, throat sometimes brownish. 

Males with a vocal sac on each side, forming loose folds on the 
throat and a very large flat gland on each side of the body, above 
and behind the shoulder ; inner side of first finger feebly thickened, 
with a nearly smooth horny layer. 

Eggs very small, 1 millim. in diameter. 

Nasal bones large and in contact with each other, separated 
from the frontoparietals, which do not cover the ethmoid in front ; 
zygomatic branch of squamosal not longer than the posterior. 
Omosternum entire. Terminal phalanges very feebly expanded at 
the end. 

Measurements in millimetres. 
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1—5. Yunnan fu (types). 6—8. Tongchuan fu. 


Habitat. Yunnan. ‘Types in the British Museum. 
A very remarkable frog, combining characters of R. escutenta 
and of the species clustering round R. temporaria. 


42. Rana grahami. 


Rana grahami, Bouleng., Ann. and Mag. N.H. (8) XX, 1917, p. 415. 

Vomerine teeth in transverse or slightly oblique series 
between the choanae or extending a little beyond the level of their 
posterior borders. 

Head as long as broad or a little broader than long, much 
depressed ; snout rounded or obtusely pointed, feebly or rather 
strongly projecting beyond the mouth, as long as the eye ora 
little shorter ; canthus rostralis obtuse ; loreal region feebly oblique, 
concave ; nostril equidistant from the eye and from the tip of the 
snout or a little nearer the former; the distance between the 
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nostrils greater than the interorbital width, which is less than 
that of the upper eyelid; tympanum very distinct, 5 to 3 the 
diameter of the eye and 2 to 4 times its distance from the latter 

Fingers rather long, the tips feebly swollen, first as long as 
or a little longer than the second, third much longer than the 
snout; subarticular tubercles moderately large, moderately promi- 
nent. 

Hind limb long, the tibio-tarsal articulation reaching the 
tip of the snout or a little beyond; heels overlapping when the 
limbs are folded at right angles to the body ; tibia 3 to 4 times as 
long as broad, 13 to 15 times in length from snout to vent, shorter 
than the fore limb, as long as or a little longer than the foot. Toes 
with the tips slightly swollen, entirely webbed ; outer metatarsals 
separated nearly to the base; subarticular tubercles rather small, 
moderately prominent; no tarsal fold; inner metatarsal tubercle 
rather small, feebly prominent, } to ; the length of the inner toe ; 
no outer tubercle. 

Skin smooth above or finely corrugated, often with large flat 
warts on the back, sides granulate, with large warts, some of which 
may bear minute white spinose tubercles; a broad glandular 
dorso-lateral fold sometimes present but much broken up ; one or 
two large glands behind the angle of the mouth. Lower parts 
smooth or posterior part of belly granulate. 

Olive above, with more or less distinct darker spots arid often 
speckled or mottled with black: sides yellow with large black 
spots or marblings; limbs with numerous dark cross-bands which 
may be broken up into spots or marblings; hinder side of thighs 
yellow, spotted or marbled with black. Lower parts white, throat 
and breast sometimes spotted with blackish. 

Males with internal vocal sacs; fore limb much thickened ; 
the inner finger with a large pad covered, during the breeding 
season, with a velvety yellowish or greyish horny layer. 

Nasals small and widely separated from each other and from 
the frontoparietals ; upper part of ethmoid largely uncovered an- 
teriorly. Omosternum entire. 

Eggs asin R. esculenta. 


Measurements, in millimetres, of type specimens. 
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Habitat. Yunnan fu, Yunnan. Types in the British Museum. 

This species is very similar to R. anderson, Blgr., but readily 
distinguished by the absence of discs to the fingers and toes. It 
is truly a link between the subgenera Rana and Hylorana, and I 
cannot doubt that a direct genetic relationship exists between 
these two allied species; this remark applies also to R. pleu- 
vaden and R. adenopleura, and points to the polvphyletic origin 
of the subgenus Hylovana, which appears to be made up of 
specialized forms leading to scansorial types all derived from the 
Ranae typicae. 


43. Rana japonica. 
Rana temporaria (non Linn.), Schleg., Faun. Fapon., Rept. p. 109, pl. ti, 
fig. 2 (1838). 
Rana temporaria, part., Middend., Sibir. Rers. II, p. 247, pl. xxvi, figs. 2—4 
(1853); Dum. et Bibr., Zvp. Géx. VIII, p. 358 (1841). 

Rana temporaria, var. japonica, Giinth., Cat. Baty. Sal. p. 17 (1858). 

Rana silvatica, part., Hallow., Proc. Ac. Philad. 1860, p. 500; Giinth., 
Rept. Brit. Ind. p. 409 (1864)j, Camerano, Attz. Acc. Torin. XIV, 1879, 
p. 876. 

Rana middendorffii, Steenstr., Vid. Meddel. 1869, p. 18, fig. 

Rana japonica, Bouleng., Bull. Soc. Zool. France, 1879, p. 190, and Cat. 
Batr. Ecaud. p. 47 (1882); Boettg , Ber. Offend. Ver. Nat. 1888, 
p- 96; Bouleng., Proc. Zool. Soc. 1891, p. 610; Boettg. Ber. Offenb. 
Ver. Nat. 1895, p. 102; Werner, Abh. Bay. Ak. XXII, 1904, p. 358; 
Stejneg., Herp. Fap. p. 107, fig (1907). 

Rana japonica, var. ornativentris, Werner, t. c. p. 383. 

Rana tsushimensis, Stejneg. op. cit. p. 116, fig. 

Vomerine teeth in oblique groups or short series between the 
choanae or behind the level of their posterior borders. 

Head rather depressed, as long as broad or a little longer or 
a little broader; snout rounded or more or less acuminate, more 
or less projecting beyond the mouth, as long as or little longer 
than the eye; canthus rostralis distinct ; loreal region oblique, 
feebly concave; nostril equidistant from the eye and from the tip 
of the snout, or a little nearer the latter; distance between the 
nostrils equal to or a little greater than the interorbital width, 
which equals 3 to $, rarely once, that of the upper eyelid and is 
usually less than the diameter of the tympanum; tympanum 
very distinct, ? to § the diameter of the eye and 2 to 3 times its 
distance from the latter. 

Fingers moderate or rather long, obtuse, first as long as or 
longer than the second, third longer than the snout ; subarticular 
tubercles rather large, very prominent. 

Hind limb long, the tibio-tarsal articulation reaching the 
nostril, the tip of the snout, or a little beyond, the heels strongly 
overlapping when the limbs are folded at right angles to the body ; 
tibia 4 to 52 times as long as broad, Is to 25 times in length 
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from snout to vent, as long as or shorter than the fore limb or the 
foot. Toes obtuse or with the tips slightly swollen, 4 to ? webbed, 
2 ot 3 phalanges of fourth free ; outer metatarsals separated nearly 
to the base ; subarticular tubercles moderately large, very pro- 
minent; no tarsal fold; inner metatarsal tubercle oval, very 
prominent, 4 to 4 the length of the inner toe; outer tubercle 
absent or rather indistinct. 

Skin of upper parts smooth or with small flat warts; a 
narrow glandular dorso-lateral fold from above the tympanum 
to the hip, parallel with its fellow or converging towards it behind 
the tympanum, the distance between the two folds 54 to 7 times in 
the length from snout to vent; a glandular fold from below the eye 


to above the arm; sometimes a A-shaped glandular ridge between 
the shoulders. Lower parts smooth, hinder half of thighs 
granulate. 

Grey or yellowish brown to dark brown above, uniform or 
with darker spots; dorso-lateral folds often edged with dark 
brown on the outer side; sometimes a dark cross-bar between the 


eyes and a A-shaped datk marking between the shoulders; a dark 
brown or black streak from the end of the snout to the eye and 
a larger dark temporal spot, bordered below by a light streak 
which does not extend forward to beyond the eye; limbs with 
more or less numerous dark cross-bands, which may be very 
narrow, almost linear, or alternately broad and narrow. Lower 
parts white, uniform or more or less spotted or speckled with 
brown or grey, especially on the throat and breast. 

Males without or with very small internal vocal sacs; fore 
limb very strong; a strong pad on the inner side of the first 
finger, covered, during the breeding season, with a spinulose 
greyish horny layer. 

Nasal bones small, oblique, widely separated from each other 
and from the ethmoid, which is uncovered and truncate in front ; 
zygomatic process of squamosal short. Omosternum entire. 
Terminal phalanges slightly expanded at the end. 

Tadpole with the tail ending in an obtuse point, 2 to 23 times 
the length of the body; beak broadly edged with black; 3 series 
of teeth on the upper lip and 4 on the lower, the outer upper 
and the 3 lower series uninterrupted. 


Measurements in militmetres. 
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Tympanum 26 SBS e, 4 vIS oe eee es 2th. 8. Sih eee 
Fore limb sf 30 93r \°8 93k vo7.""409 37 29 22 2s" "20) (ao ezine 
First finger 5°65 (697), 1B 5. Be GS 4 |) 25) OE RNs Betas 
Second finger S35 5°60 (8:5.4°5) 7° O15 yn 4 A556 OP ee 
Third finger yen, Cem Cope eee OG ee ito ey SN eS GY Sy 
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I Dee ese As OR i7taa.Gs Ov :10) 100, Tose ieee 

Meo ee oF + oe SOR} Reet 
Fourth finger PARE SEOMM a 4S A) TO) 5 a A BS ang 
Hind limb PMOCMmOONEL SIOZ ol Lio) 104s O% 62) 77) 85 121-115 72 
Tibia ya ic. PP COREZOMna 7 Esa COn 33R020— 2OnI2h 27) 38 261 (22 
FOOthE as ea OMmEsON Ua sAuee 72 6SG0 35) 200 2TN2hN) 27 (36), 26,92 
Third toe LOMO MTOM 7 Merwe urOu len. Tie cs TA e 1O). To) 13 
Fourth toe Sa t2 2AM 30 Zone One ZO) 627, 2G LO 2Oe 2371130. 20.. 20 
Fifth toe ee 7 lo lhe ZOn [Oe lO mies Ay eth ee20) RTOs e LA 


1—2. Yokohama. 3—4. Japan (types). 5. Yeso. 6—7. Tsu Shima (R. tsu- 
shimensis). 8. Ningpo. 9. Da Zu Valley, Chi Kiang. 10. Lushan Mts., Kiu 
Kiang. 11. SzeChuen. 12—13. Yunnanfu. 14. Canton. 


Habitat. Japan, Corea, China from Pekin to Canton and Yun" 
nan. The record from the Loo Choo Island requires confirmation. 

R. japonica varies much in the shape of the head. Specimens 
from Tsu Shima (R. tsushimensis, Stejn.) have a short rounded 
snout, but the difference between them and typical specimens is, in 
this respect, not greater than between the extremes met with in the 
European R. agilis and R. arvalis ; the difference is besides bridged 
over by specimens from Hondo and from China. 

As this species is known to occur in Corea, it is very prob- 
able that the specimens with long and pointed snouts from S.F. 
Siberia noticed by Middendorff and for which the name R. 


middendorfii has been proposed by Steenstrup, belong to this 
species. 


44. Rana longicrus, 


Rana longicrus, Stejneg., Fourn. Sc. Coll. Tokyo, XII, 1898, p. 216, and 
Herp. Fapan, p. 104, fig. (1907). 

Vomerine teeth in oblique groups between and projecting 
beyond the choanae, or entirely behind them. 

Head longer than broad; snout pointed, feebly projecting 
beyond the mouth, longer than the eye ; canthus rostralis distinct ; 
loreal region feebly oblique; nostril nearer the tip of the snout 
than the eye; distance between the nostrils equal to the inter- 
orbital width, which equals or exceeds that of the upper eyelid 
or the diameter of the tympanum; tympanum very distinct ; 
s to 5 the diameter of the eye and 2 to 3 times its distance from 
the latter. 

Fingers long and slender, obtuse, first and second equal or 
first slightly the longer, third longer than the snout; subarticular 
tubercles moderate. 

Hind limb very long and slender, about twice as long as head 
and body ; tibio-tarsal articulation reaching beyond the tip of the 
snout; heels strongly overlapping when the limbs are folded at 
right angles to the body; tibia 54 to 6 times as long as broad, 14 
to 1% times in length from snout to vent, as long as or longer 
than the fore limb, as long as or slightly shorter than the foot. 
Toes long and slender, obtuse or the tips slightly swollen, 4 
webbed, 3 phalanges of fourth and 14 or 2 of third and fifth 
free ; outer metatarsals separated nearly to the base; subarticular 
tubercles rather small; no tarsal fold; inner metatarsal tubercle 
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oval, very prominent, 4 the length of the inner toe; outer tubercle 
barely indicated or absent. 

Skin smooth, or with a few irregular tubercles on the sacrum ; 
a narrow glandular dorso-lateral fold from above the tympanum 
to the hip, parallel with its fellow or converging towards it behind 
the tympanum, the distance between the two, on the back, 54 to 
64 times in the length from snout to vent. 

Pale brown above, uniform or with a dark bar between the 
eyes and small dark spots on the back and along the outer edge 
of the dorso-lateral fold ; a dark brown streak from the tip of the 
snout to the eye and a large dark brown temporal spot with a 
light streak below it not extending beyond the eye; limbs with 
more or less distinct narrow dark cross-bars. Lower parts white. 

Male unknown. 


Measurements in millimetres. 


1k 2 3 
$F + 
From snout to vent a a6 ie 50 37 50 
Head 5c Ore - a yf 12 17 
Width of head we a ce 15 IO 16 
Snout a5 ae ai 50 6 5 7 
Eye .. 5 4 55 
Interorbital width 3 3 BaS 
Tympanum . 30 55 30 3 De 3°5 
Fore limb .. 50 ae a 28 21 32 
First finger .. 2 Ac ae Bop AIG 
Second finger 5 Aig (68 
Third finger .. ve o¢ oe 9 (ens 
Fourth finger me ae oe i 6S 5°5 
Hindlimb .. aye = me 95 74 98 
Tibia ae a a He 30 24 32 
Foot 36 a At oe 32 24 32 
ANcsel OS oc 56 oe 50 16 13 19 
Fourth toe .. os a ats 25 19 28 
PiEEHNtOCm asc St ¥: x 18 13 20 


1—2. Formosa? 3. Ching Fung Lin, Fokien, 1500 ft. 


Habitat. Formosa! and China (Fokien). 

Very closely allied to R. japonica. Distinguished by the 
narrower head, the less oblique loreal region and, usually, by the 
broader interorbital space and the longer, more slender limbs. 
I am not sure that the smaller specimen from Shanghai mentioned 
by Werner, Abh. Bayer. Ak. xxii, 1903, p. 358, does not belong to 
R. longicrus rather than to R. japonica. 


45. Rana Iateralis. 


Rana lateralis, Bouleng., Ann. Mus. Genova (2) V, 1887, p. 483, pl. vill, 
fig. 2, and Faun. Ind., Rept. p. 457 (1890); Malcolm Smith, Fourn. 
N.H. Soc. Siam, Il, 1917, p.. 266, pl.—, fig. 1. 


1 The typeis from Taipa, Formosa. Two specimens, labelled China, Swinhoe, 
in the British Museum, are probably from Formosa, where R.Swinhoe made large 
collections. 


1920. | G. A. BOULENGER : Frogs of the Genus Rana. 97 


Vomerine teeth in oblique series between the choanae, ex- 
tending to or narrowly separated from the inner anterior corners 
of the latter. 

Head rather strongly depressed, slightly longer than broad 
or slightly broader than long; snout obtusely pointed, projecting 
beyond the mouth, as long as the eye; canthus rostralis distinct ; 
loreal region moderately oblique, concave; nostril equidistant 
from the eye and from the tip of the snout; distance between the 
nostrils greater than the interorbital width, which is equal to or a 
little less than that of the upper eyelid ; tympanum very distinct, 
* to } the diameter of the eye and 2 to 3 times its distance from 
the latter. 

Fingers obtuse or with the tips slightly swollen, first longer 
than the second, third slightly longer than the snout ; subarticular 
tubercles rather large and very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the anterior border of the eye, the heels strongly overlapping 
when the limbs are folded at right angles to the body ; tibia 4 to 
44 times as long as broad, twice or a little more than twice in 
length from snout to vent, shorter than the fore limb, as long as 
or slightly shorter than the foot. Toes obtuse or with the tips 
slightly swollen, or } webbed, 3 phalanges of fourth free; outer 
metatarsals separated in their distal + or 3; subarticular tubercles 
rather small, prominent ; no tarsal fold ; inner metatarsal tubercle 
strongly compressed and very prominent, $ to ; the length of the 
inner toe ; outer tubercle absent or very small and very indistinct. 

Upper parts smooth or finely granulate; a narrow glandular 
dorso-lateral fold from above the tympanum to the hip and an- 
other from below the eye to the shoulder; the distance between 
the dorso-lateral folds, on the back, about 5 the length from 
snout to vent; lower parts smooth. 

Upper parts grey or bright crimson ; sides of body sometimes 
black, the two colours sharply separated by the dorso-lateral fold ; 
loreal region and temple black, separated from the grey or black 
upper lip by a white streak which sends up a process behind the 
tympanum ; hind limbs with more or less distinct dark cross-bars ; 
a more or less distinct dark band along the anterior side of the 
thigh ; sometimes a dark band on each side of the belly. Lower 
parts white; males with the throat blackish with a whitish median 
line and the breast closely spotted with blackish. 

Males with internal vocal sacs and a moderately large pad 
on the inner side of the first finger. 

Nasal bones narrow, oblique, and widely separated from each 
other and from the frontoparietals. 

The tadpole has been described by Malcolm Smith. Tail not 
quite twice as long as the body, obtusely pointed. Beak edged 
with black ; two rows of long papillae on the lower lip; upper lip 
with a long continuous row of teeth and a second broadly in- 
terrupted by the beak ; lower lip with 3 rows of teeth, the inner- 
most usually narrowly interrupted. 
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Measurements in millimetres. 


Tc 2 3; 4. 

c $ - + 
From snout to vent 47 55 49 4 Sue 
Head ae 16 20 17 17 
Width of head 17 19 16 16 
Snout 6 Re IS) 6 
Eye .. zs 6 65. 6 6 
Interorbital width 3 B 8 3 
Tympanum 4 4 4 3.5 
Fore limb 29 31 27 26 
First finger 6 CP Re eS) 
Second finger 4 5 4 4 
Third finger 7 7 65 65 
Fourth finger a5 ate 4 4 4 3°5 
Hind limb ye i és 75 85 77 72 
ibiapac ne a6 ss 23 2 25 22 
Foot ©. . om at a3 24 27 25 22 
Third toe Ae ae a 12 14 13 II 
Fourth toe 56 ee xe 16 21 19 16 
Firth’. : xe a II 13 12 II 


1. Kokarit (Kawkareik) (type). 2—4. Lat Bur Kao, Siam. 


Habitat. The types are from Tenasserim (Kokarit (Kawkareik) , 
east of Moulmein) ; the species has since been rediscovered in 
Eastern and Central Siam. 

Rana sanguineomaculata, Lesson, in Bélang. Voy. Ind. Or. 
p. 328, pl. v, fig. 2 (1832), from Bengal, only known from the 
very imperfect description and figure, is perhaps allied to R. 
lateralis. It is a frog with rather long snout, large tympanum, 
rather short and slender limbs, pointed fingers and toes, the latter 
4 webbed, and a glandular dorso-lateralfold. Pinkish grey above, 
with dark striation and vermiculation; sides of head blackish, 
with a white streak on the upper lip; limbs without cross-bands ; 
large blood-red spots on the sides and lower surface of the body 
and on the limbs. From snout to vent 57 millim. 


46. Rana okinavana. 


Rana okinavana, Boettg., Zool. Anz. 1895, p. 206; and Ber. Offend. Ver. 
Nat. 1895, p. 103; Stejneg., Herp. Fapan, p. 102 (1907). 

Vomerine teeth in rounded groups on a line with the posterior 
borders of the choanae and equally separated from them and from 
each other. 

Snout anteriorly pointed and somewhat produced, as long as 
the eye; canthus rostralis distinct ; loreal region slightly concave ; 
nostril equidistant from the eye and from the tip of the snout; 
interorbital space as broad as the upper eyelid ; tympanum very 
distinct, # the size of the eye. 

Fingers moderately long, tips truncate but without discs, 
first longer than second; subarticular tubercles well developed. 

Tibio-tarsal reticulation reaching between the eye and the nos- 
tril; heels not overlapping ; tibia 4 length of head and body. 
Toes $ webbed, truncate like the fingers; inner metatarsal tubercle 
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oval, prominent, less than 3 the length of the inner toe; no outer 
tubercle. 

Skin smooth above and beneath, with large flat warts on 
the sides ; a narrow, very prominent, glandular dorso-lateral fold ; 
another glandular fold from below the eye, ending above the 
shoulder in two round or oval glands. 

Grey above, frequently with a fine, somewhat lighter verte- 
bral line; a black blotch from the nostril through the eye to the 
temporal region; a blackish line bordering the upper lip and separ- 
ated from the loreo-temporal blotch by a pure white streak which 
ends on the glands above the insertion of the arm; tympanum 
brown; dorso-lateral fold externally edged with black, the sides 
often entirely blackish ; hind limbs with dark cross-bands. Lower 
parts yellowish white, spotted and dotted very densely with blackish, 
the throat usually entirely blackish. 

Male unknown. 

From snout to vent 46 millim. 

Habitat. Okinawa, Loo Choo Islands. 

This species, known to me from the descriptions only, is 
stated to be allied to R. labialis. 


47. Rana malabarica. 


Rana malabarica (Bibr.), Tschudi, Class Baty. pp. 40 and 80 (1838) ; 
Dum. et Bibr., Erp. Gén, VIII, p. 635, pl. Ixxvi, fig. 1 (1841); 
Bouleng., Cat. Baty. Ecaud. p. 60 (1882), and Faun. Ind., Rept. 
p- 456 (1890); Boettg., Ber. Offend. Ver. Nat. 1892, 95. 

Hylorana malabarica, Ginth., Rept. Brit. Ind. p. 426 (1864); Stoliczka, 
Proc. As. Soc. Beng. 1872, p. 105. 

Vomerine teeth in oblique groups or short series between the 
choanae, nearer to each other than to the latter. 

Head rather strongly depressed, as long as broad; snout 
rounded or obtusely pointed, moderately projecting, as long as or 
a little longer than the eye; canthus rostralis obtuse ; loreal region 
feebly oblique, concave; nostril a little nearer the end of the 
snout than the eye; the distance between the nostrils greater than 
the interorbital width, which is equal to or a little less than that 
of the upper eyelid ; tympanum very distinct, } to once the 
diameter of the eye, close to it or separated from it by a space not 
exceeding 4 its diameter. 

Fingers a little swollen at the end, first longer than the second, 
third longer than the snout ; subarticular tubercles large and very 
prominent. 

Hind limb rather short or moderately long, the tibio-tarsal 
articulation reaching the tympanum or the eye, the heels strongly 
overlapping when the limbs are folded at right angles to the body ; 
tibia 34 to 4 times as long as broad, 2 to 2} times in length from 
snout to vent, shorter than the fore limb, as long as or slightly 
longer than the foot. Toes rather short, slightly swollen at the 
end, } to 3 webbed, 2 or 3 phalanges of fourth free, the outer 
metatarsals separated in their distal half; subarticular tubercles 
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rather large, very prominent; no tarsal fold; inner metatarsal 
tubercle oval, very prominent, 4 to } the length of the inner toe; 
a rather large, round, very prominent outer tubercle... 

Skin smooth or granulate above, with small warts on the sides ; 
a broad but feebly prominent and ill-defined glandular dorso-lateral 
fold, from above the tympanum to the groin ; the distance 
between the dorso-lateral folds on the back % to + the length of 
head and body; another glandular fold, fallowed ie a large gland, 
below the tympanum. Lower parts smooth, or granulate on the 
posterior part of the belly and under the thighs. 

Crimson above, with or without a few small black spots, dark 
brown or black with more or less numerous white spots or with 
a white or yellow lateral streak on the sides, the limit between the 
crimson and the black very sharply defined, if not accompanied by 
a white line, and corresponding to the inner edge of the dorso- 
lateral fold and to the canthus rostralis ; tympanum often reddish 
brown; a white streak on the upper lip, terminating with the 
glandular fold behind the mouth, sometimes continuous with the 
light streak on the side of the body; limbs pale brown, with more 
or less distinct dark brown or black cross-bands or spotted and 
marbled with dark brown or black; hinder side of thighs black, 
with white or yellow spots. Lower parts white or yellow, uniform 
or spotted or marbled with dark brown, or throat and breast dark 
brown. 

Males with rather feebly developed external vocal sacs, forming 
folds on the side of the throat, below the temporal region ; an ill- 
defined flat gland on the anterior side of the arm; a feeble pad 
on the inner side of the first finger, covered with a velvet-like 
greyish horny layer. 

Tadpoles from Talewadi, collected by Mr. Kemp and identi- 
fied as of this species by Dr. Annandale, are remarkable for their 
large size (total length 70 millim.) and ‘black colour above and 
beneath. ‘Tail pointed, 13 to 12 times as long as the body, the crest 
not extending on to ais Back Buccal disc more than half the 
width of the body, with numerous papillae on the sides, the upper 
edges toothed, the lower with a single series of small round papillae ; 
horny teeth in 8 upper series, the 2 outer continuous, the others 
gradually decreasing in length, and 6 or 7 lower series, the inner- 
most narrowly interrupted, the others continuous ; ; beak white, 
broadly edged with black. 

Nasal bones small, oblique, separated from each other and 
from the ethmoid, which is exposed and turncate in front ; fronto- 
parietals broad and flat ; zygomatic branch of the squamosal not 
longer than the posterior. Omosternal style forked at the base. 
Terminal phalanges feebly expanded at the end. 


Measurements in millimetres. 


Te 2.93 A Gs AON 87ers. 19,9 TO" Ts 2 ams ee 
Fi FS Powe S Be BB CRy se se eee 
From snouttovent 40 59 61 59 58 55 51 48 46 70 66 70 45 40 65 
Head -« 13) 10 420) 1G) TO) TO eetS 10, 316) 922 22 eo eet omc 
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Tee neo tomes) Os4 Few Soy. Osi 1OF TT: E25.) DSTA. 15 

wee oe ee 8 8 8 8 8 eee et 
Width of head Ta IOm20 19) 19 19 | 18, 516. 16, 21.22 22 15 13% 25 
Snout STARE CHD ieddae Peis, <9) 29 Dy . 84 6. 588 
Eye .. ee geees CO wr OG Gm 7) Ss GO OF 
Interorpital widely 3, 4559355315. 4. 3'5 3 3 3 8 5 4,353 5 
Tympanum Amr ee Gee SS lS Su OL Or aro | 7 
Fore limb 27. 30-40) 30 35 30 33° 3020 48 "AL ‘4n 30° 26 42 
First finger REGGE oe HOt motptol tO) 6 “IO” G8"! GI °R"s 10 
Second finger Aa mee Ie gy LO ote GB Te ASO 
Third finger Ze rOe lo Eo) 2O TO" (Obs “'S ) IZ" TZ AIO WS 7s i 
Fourth finger Ace een Fee eZ Oe tees THESIS her a gS 
Hind limb 64 86 89 83 81: 84 76 68 70 102 98 93 70 63 95 
Tibia .. 200 27pm LOn S27) eZ 7Ane See Ze e330) 308030) 627) 200) 32 
Foot .. 20° 265420927 272 26 (24422) 21) 3. 30%. 29 20), 2 31 
Third toe PEG Pai Pe AS TONES PAA SR AGI TIS FS) D9 16 
Fourth toe PS TOL Sine 20)" 20) IG) TOn- 17 LHe 255 25a 20ers aw5. 23 
Fifth toe Fe Oe BS Thick Digi ESky Eon; L2g Tin Nhe 27, 1Ou THe On.) Q 16 


1. Matheran, Bombay. 2. Canara. 3—9. Cannanore, Malabar. 10—II. 
Malabar (Paris Museum, types). 12—14 Malabar. 15. Goa (Indian Museum). 


Habitat. Western India, from Bombay to Malabar. 

[This frog is by no means confined to hilly country, though 
most abundant at the base of hill-ranges. It does not ascend to 
high altitudes. I have not seen it on the Nilgiri plateau, but it 
breeds in streams running into the gorge of the Bhavani River at 
the base of the Nilgiris. ‘The tadpoles live in the stiller pools of 
small rocky streams in fairly level ground but as a rule shaded by 
dense jungle. N.A.] 

This species, together with the African R. galamensis, D. and B., 
which is very closely allied to it, occupies an isolated position in 
the subgenus Rana. The forked condition of the omosternum pre- 
cludes our considering them as links between Rana and Hylorana. 


Subgenus Tomopterna. 

Dum. et Bibr., Arp. Gén, VIII, p. 443 (1841). 

Vomerine teeth in small groups or short series between or 
just behind the choanae. Fingers and toes not dilated at the tip; 
outer metatarsals bound together or separated in the distal third 
or fourth only. Zygomatiec branch of the squamosal very short. 
Precoracoids strong, straight; omosternal style forked at the base 
in the Indian species. Terminal phalanges obtuse. 

Burrowing, more or less toad-like forms, with large head and 
compressed inner metatarsal tubercle, clearly derived from the 
group embracing Rana tigrina and R. imnocharis. 


SYNOPSIS OF THE SPECIES. 


J. First finger longer than second ; tympanum 2 to 2 diameter of eye. 
Snout as long as or a little shorter than eye ; first finger 
a little longer than second, much shorter than third ; 
tibio-tarsal articulation reaching tympanum or 
posterior border of eye ; tibia 3 to 35 times as long 
as broad, 2} to 2} times in length from snout to 
vent; toes } to + webbed; outer metatarsals sepa- 
rated in the distal third or fourth; inner metatarsal 
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tubercle 3 to ? length of inner toe; a small outel® 

metatarsal fberde < R. rufescens, Jerd. 
Snout shorter than eye ; first finger much longer than 

second, as long as or a little shorter than third ; 

tibio-tarsal articulation reaching ez or shoulder ; 

tibia 2 to 3 times as long as broad, 22 to 3 times in 

length from snout to vent; toes } to } webbed: 

outer metatarsals united ; inner metatarsal tubercle 

longer than inner toe; no outer tubercle ... &. breviceps, Schn. 
Snout as long as eye ; first finger much longer than 

second, as long as third; tibio-tarsal articulation 

reaching shoulder ; tibia 3 times as long as broad, 

2% to 24 times in length from snout to vent; toes 

with a mere rudiment of web; outer metatarsals 

united ; inner metatarsal tubercle longer than inner 

toe ; no outer tubercle os & ... ft... dobsonit, Bier. 

II. First and second fingers equal; tympanum as large 
as eye; toes } webbed; an outer metatarsal 
tubercle ‘3 on ag .. &. strachani, Murr. 


48. Rana rufescens. 


Pyxicephalus rufescens, Jerdon, Fourn. As. Soc. Beng. XXII, 1854, 
p- 534; Giinth., Rept. Brit. Ind. p.412 (1864). 

Rana rufescens, Bouleng., Cat. Batr. Ecaud., p. 29 (1882), and Faun. Ind., 
Rept. p. 451 (1890). 

Vomerine teeth in oblique series between and extending pos- 
teriorly a little beyond the choanae. 

Head a little broader than long, feebly depressed; snout round- 
ed, as long as or a little shorter than the eye, scarcely projecting 
beyond the mouth; canthus rostralis very obtuse; loreal region 
oblique, feebly concave; nostril equidistant from the eye and from 
the tip of the snout ; the distance between the nostrils greater than 
the interorbital width, which is much less than that of the upper 
eyelid; tympanum very distinct, about 4 the diameter of the eye 
and about twice its distance from the latter. 

Fingers obtusely pointed, first much longer than the second, 
third not or but slightly longer than the first, as long as the snout ; 
subarticular tubercles well developed and very prominent. 

Hind limb rather short, the tibio-tarsal articulation reaching 
the tympanum or the posterior border of the eye, the heels 
feebly overlapping when the limbs are folded at right angles to the 
body; tibia 3 to 32 times as long as broad, 25 to 22 times in length 
from snout to vent, a little shorter than the foot, shorter than 
the fore limb. Toes obtusely pointed, 4 or + webbed; outer 
metatarsals narrowly separated in the distal third or fourth only ; 
subarticular tubercles rather small, but very prominent; no tarsal 
fold; inner metatarsal tubercle large, very prominent, compressed, 
2 to # the length of the inner toe; a small outer metatarsal 
tubercle. 

Upper surface of head and body with very prominent warts 
of unequal size. Sometimes with two short glandular ridges form- 
ing a A between the shoulders ; a strong glandular fold from the eye 
to the shoulder; a more or less distinct fold across the head, 
behind the eyes. Lower parts smooth. 
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Greyish brown above, with more or less distinct darker spots or 
marblings ; often a dark cross-bar between the eyes and a A-or W- 
shaped marking between the shoulders; dark vertical bars on the 
lips, two of which extend to the eye ; limbs with dark cross-bands. 
Lower parts white, throat spotted with brown. 

Males with a vocal sac on each side, forming folds on the throat, 
which bears a M-shaped black marking; fore limb very robust ; 
a strong pad on the inner side of the first finger. 

Nasal bones large, in contact with each other and with the 
fronto-parietals, which are narrow and flat; ethmoid not exposed ; 
zygomatic process of squamosal short. Omosternal style forked 
at the base. Terminal phalanges obtusely pointed. 


Measurements in millimetres. 


From snout to vent AG Bel A GN 3a Bah Ago 834) 33 
Head .. eA fs 4. Rit Tio ae sa “Saag Pr 
Width ofhead .. a5 5 A Oe A Oe ae ie 
Snout “ sh 4 A A! Ae 
Lh -- ag, aa Ailing 
Interorbital widt By Gs $2 eh) EG to) pe 2 
Tympanum OE BELGE 
Fore limb 1{Sye Tfsy TI) HO)» ks TCC) 
First finger AO SS SSS AY” 33S 
Second finger 2b) FECES FON SON PAI, Wr 
Third finger Ae A eer Ae a Ae AL A: 
Fourth finger we sith? 23m 21G) 2332" Fe 
Hind limb Le bs so. AS or Aer ZI Xo) Gu 
ADE AR 38 ae eet Aee TS eral elf. aTS oS 
Foot .. 15. 910) Tse 55> LO. 16 
Third toe Ie SS IET epi St (68 
Fourth toe ie Ie Tete ai aie) at 
Fifth toe eet SOtt NOt 1696) 6 


Habitat. Malabar. 
Connects Rana with Tomopterna. 


49. Rana breviceps. 


Rana breviceps, Schneid., Hist. Amph. 1, p. t4o (1799); Peters, Mon. 
Berl. Ac. 1863, p. 76; Bouleng., Cat. Batr. Ecaud. p. 32 (1882), and 
Faun. Ind., Rept. p. 451 (1890); Ferguson, Fourn. Bomb. N.H. Soc. 
XV, 1904, p. 502, pl. B, fig. 1. 

re lartezala, Gravenh. Delic. Mus. Vratisl. p. 33, pl. viii, fig. 1 

1820). 

Pyxicephalus fodiens, Jerd., Fourn. As. Soc. Beng. XXII, 1853, p- 534- 

Pyxicephalus pluvialis, Jerd., l.c. 

Sphaerotheca strigata, Giinth., Cat. Balr. Sal. p. 32, pl. ii, fig. A (1858). 

Tomopterna delalandii, part., Giinth., op. cit. p. 129. 

Tomopterna strigata, Ginth., Proc. Zool. Soc. 1860, p. 165. 

Pyxicephalus breviceps, Giinth., Rept. Brit. Ind. p. 411 (1864); Theob., 
Cat. Rept. As. Soc. Mus. p. 80 (1868); Anders., Proc. Zool. Soc. 1871, 
p. 200; Murray, Zool. Sind, p. 399 (1884). 


Vomerine teeth in strong, short oblique series between the 


choanae or extending a little beyond the level of their posterior 
borders. 
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Habit stout, toad-like. 


Head convex , broader than long; snout rounded, not pro- 
jecting, shorter than the eye; canthus rostralis very obtuse ; 
loreal region oblique, feebly concave; nostril equidistant from the 
eye and from the tip of the snout, or nearer the former ; distance 
between the nostrils equal to or a little greater than the inter- 
orbital width, which is 3 to ? that of the upper eyelid; tympanum 
distinct, 5 to } the diameter of the eye, 2 to 3 times its distance 
from the latter. 

Fingers rather short, obtuse, first much longer than the 
second, as long as or a little shorter than the third, which is longer 


than the snout; subarticular tubercles large and very prominent 
or subconical. 


Hind limb very short, the tibio-tarsal articulation reaching 
the axil or the shoulder, the heels separated or just meeting when 
the limbs are folded at right angles to the body; tibia 2 to 3 
times as long as broad, 22 to 3 times in length from snout to 
vent, much shorter than the fore limb, shorter than the foot. 
Toes rather short, obtuse, } to 4 webbed; outer metatarsals 
united ; subarticular tubercles small, prominent; no tarsal fold ; 
inner metatarsal tubercle large, strongly compressed, inserted 
obliquely at the base of the first toe, which it considerably ex- 
ceeds in length; no outer tubercle. 

Skin smooth or granulate above, sometimes with elongate 
warts or interrupted longitudinal glandular folds along the back ; 
a more or less distinct curved fold from the eye to the shoulder. 
Belly and lower surface of thighs granulate. 


Brown or yellowish above, with dark brown spots or marb- 
lings, the spots sometimes disposed with great symmetry ; a yellow 
vertebral streak or broad band often present ; often a yellowish 
band from the upper eyelid to the groin; usually a dark canthal 
streak and dark vertical bars on the upper lip; limbs usually with 
irregular dark cross-bands, groin and hinder side of thighs dark 
brown with yellow spots, or marbled dark brown and yellow. 
Lower parts white, throat sometimes with brown spots. 

Males with a vocal sac forming folds on the sides of the throat, 
which are black or blackish. 

Nasal bones rather small, separated from each other and 
from the frontoparietals ; ethmoid largely exposed above, produced 
forward beyond the nasals. Omosternal style forked at the base. 
Terminal phalanges obtuse. 

The tadpole, described and figured by Ferguson, and of which 
I have examined two specimens, is not unlike that of R. limno- 
charis. Beak edged with black, lower mandible finely serrated ; 
horny labial teeth in a long marginal upper series followed by an 
interrupted inner series, and in 3 uninterrupted lower series, the 
outermost very short ; fleshy papillae on the sides of the lip. 


Eggs 1 millim. in diameter. 
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Measurements in millimetres. 


cms ce Ot) GO. TO It. I2. 130 14) 1h) tO 

Pere pare ere ee gee Pk Ge eee ee 
From snout to vent 50 45 56 50 47 42 55 51 44 37 55 35 45 40 38 37 
Head .. Wants le ier tole is ts Ts ES. 5, Ie. 53 IO 14. 14. 14 
Widthidmheadwr | 25°20 20) 20° 19 17 21 2m 37 16,22 15 18 "15 16 16 
Snout eee es eet: eae age os ASO a A 3 3 
Eye .. ea es Romerie Onn Gowers or i Ole Soa Foy. 5p ling <hirh 5 
Interorbital width FAIS Selle) RIE ee me Sie a ae) 2b Dy 26 Quoc 2b 2 
Tympanum Ama Ae Se 3 re bea CSS 2 TA eS a Zee 
Fore limb 208 278 328 20" 258248 2028 24) 2 20) (19826120) (225) 20 
First finger Fi Oy mi Stee Ol) Onl pean Jap 54g te, eae A yO ie Sue bet S 
Second finger Weeas see AA Ge AG A A 8 A Bink A Se Gd. sas 
Third finger ee ower re ey Oe eae oP OL Sem hs Gee “a Gt ag 
Fourth finger ARE) tie ae taste PSE oy Sas er, Deh Sea Se ah Ae Be 28S 
Hind limb as Ge S55 62.60" 57 53° Gr 63 S20 45, 63 40), 54. 46.547 AO 
Tibia 55 WG) iy aI) G7 GP 3) as} es BS} ) sh i ay 
Foot ee 2 DOE A OR 2e20 2222) LOM Noe NSO ny sige T7 
Third toe ee Ome Se Ob Sia Loe on Ol OF 7 ON 8s E65 7 OlmiGresO 
Fourth toe ce eA Ue Ge TOM Gwe Toe TZ Op 3 Smelia: OV Olan 9 
Fifth toe aid, SPA Sh Speman Neate he he VEY BUNGE 5" 25 4 3 A 
First toe Ee eS Se st ah Se ah a Sha Sh 25-38 Zin, QkGh 2G age 2 
EGHei Heh tuereleng cS) 4695 § bo AGS 154k Om OS U8 4 35 A 8S 


1. Simla. 2—6. Madras (types of Sphaerotheca stvigata). 7—8. Malabar. 
9—10. Trevandrum, Travancore. 11. Trincomalee, Ceylon. 12—16. Ceylon. 
17. North Chin Hills, Upper Burma. 


Habitat. India, Ceylon, and Upper Burma. Restricted to the 
plains in Southern India. 


50. Rana dobsonii. 


Rana dobsonii, Bouleng., Cat. Baty. Ecaud. p. 32, pl. iu, fig. 1 (1882), and 
Faun. Ind., Rept. p. 452 (1890). 

Vomerine teeth in strong, short oblique series between the 
choanae, nearer to each other than to the latter. 

Habit stout, toad-like. 

Head convex, broader than long; snout rounded, not pro- 
jecting, as long as the eye; canthus rostralis obtuse; loreal 
region oblique, feebly concave; nostril equidistant from the eye 
and from the tip of the snout; distance between the nostrils a 
little greater than the interorbital width, which is 2 that of the 
upper eyelid; tympanum distinct, vertically oval, about 2 the 
diameter of the eye. 

Fingers rather short, obtuse, first much longer than the 
second, as long as the third, which is a little longer than the snout ; 
subarticular tubercles very large, very prominent. 

Hind limb very short, the tibio-tarsal articulation reaching 
the shoulder, the heels meeting when the limbs are folded at 
right angles to the body ; tibia 3 times as long as broad, 2% to 
2; times in length from snout to vent, much shorter than the 
fore limb, a little shorter than the foot. Toes rather short, obtuse, 
with a slight rudiment of web; outer metatarsals united ; sub- 
articular tubercles small, prominent; no tarsal fold ; inner metatar- 
sal tubercle large, strongly compressed, inserted obliquely at the 
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base of the first toe, which it considerably exceeds in length ; no 
outer tubercle. 

Skin finely granulate above ; a strong curved glandular fold 
from the eye to the shoulder Belly and lower surface of thighs 
granulate. 

Grey above, uniform or indistinctly marbled with dark brown ; 
a fine yellow vertebral line sometimes present; a deep black 
streak from the tip of the snout, through the nostril and the eye, 
to the shoulder, expanding in a round spot on the tympanum ; 
limbs without or with very indistinct darker cross-bands; groin 
maabled with black; upper surface of thighs black, spotted or 
tnarbled with white. Lower parts white, throat spotted with brown. 

Male unknown. 

Nasal bones separated from each other and from the fronto- 
parietals. 


Measurements in millimetres. 


I 2. 

+ + 
From snout to vent 36 or - 55 57 
Head .. Ac ae ee EE 19 20 
Width of head A ae by. ee 22 23 
Snout .. 56 50) sie Sc 7 7 
Eye 3¢ rs ae Be : 7 7 
Interorbital width .. as ag es 3 3 
Tympanum 36 ee 3. oc 4°5 5 
Fore limb a3 is ees 34 35 
First finger Be ac 56 is 8 8 
Second finger sig 54 os se 5 5 
Third finger : ae re 50 8 8 
Fourth finger ir bo ie dig 4 4 
Hind limb aie ar ae Ess 69 67 
ibiaweee a oF oe os 20 20 
Foot are ae Be te Se 22 22 
Third toe 2 Bc Ne ae 8 7 
Fourth toe 45 3 fe ns 13 13 
Fifth toe alc a6 3% = 5 5 
First toe ae 30 40 5e 3 3 
Inner metatarsal tubercle Se 4.0 aN 4 5 


1. Mangalore (type). 2. S. Canara. 


Halitat. Malabar. 


51. Rana strachani. 


Tomopterna strachant, Murray, Zool. Sind, p. 399 (1884). 

Rana strachani, Bouleng., Faun. Ind., Rept. p. 452 (1890). 

This species being unkown to me, I merely reproduce the origi- 
nal description. 

“ Muzzle very little longer than broad. Snout obtuse. Tym- 
panum distinct, circular, as large as the eye. Crown flattish. 
Lower jaw with weak bony prominences Skin of back with 
short longitudinal folds; a fold on each side of the abdomen, 
and another across the under surface of the body, immediately be- 
hind the fore limbs. A plait behind the tympanum, coming down 
to the shoulder. Fingers quite free, swollen at the tips; laid 
beside each other, the first, second, and fourth fingers are of 
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equal length. Hind limb longer than the head and body ; laid 
beside the body, the metatarsal tubercle reaches the end of the 
snout. Metatarsus with a sharp-edged spur on the inner side and 
a tubercle on the outer. Toes half-webbed, the tips slightly 
swollen, and each of the joints on the under surface with a 
tubercle. Third toe slightly longer than the fifth, fourth the 
longest. Colour greyish, with a rufescent tinge. A dark brown 
subtriangular spot on the occiput, extending from across and 
behind the eyelids, immediately following which is a filiform 
white vertebral streak, extending to the vent; back with six 
irregular-shaped dark brown spots. Plait behind the tympanum 
reddish brown. Fore and hind limbs externally with transverse 
bars of the same colour. Upper and lower jaws with vertical 
bars of reddish brown. Chin, throat, and rest of under surface 
white.” 
Habitat. Malir, near Kurrachi (Karachi), Sind. 


Subgenus Nanorana. 


Ginth., Ann. Mus. Zool, St. Pétersb. 1, 1896, p. 207. 


Vomerine teeth, if present, much reduced. No tympanum, 
no stapes. Fingers and toes not dilated at the tips; outer meta- 
tarsals separated by web in their distal third or fourth only. 
Zygomatic branch of the squamosal short. Omosternal style not 
forked at the base. Terminal phalanges obtuse. 

I regard the single species of this subgenus as a dwarfed, 
degraded form derived from the R. liebigit group, with which it is 
connected to a certain extent by R. blanfordit. 


52. Rana pleskei. 


Nanorana pleskei, Giinth., Ann. Mus. Zool. St. Pétersb. 1, 1896, p. 207 ; 
ee Wiss. Res. Przewalski Reis., Zool. Ill, i, p. 32, pl. i, fig. 5. 

aati Bouleng., Am. and Mag. N.H.(7) XV, 1905, p. 378; Annand., 
Rec. Ind. Mus. \1, 1908, p. 345, and XIII, 1917, p. 417, fig. 

Vomerine teeth absent or reduced to small oblique groups be- 
hind the level of the choanae. 

Head a little broader than long, rather strongly depressed ; 
snout rounded, scarcely projecting beyond the mouth, as long as 
or a little shorter than the eye; canthus rostralis very obtuse ; 
loreal region very oblique, concave; nostril a little nearer the 
eye than the end of the snout; the distance between the nostrils 
greater than the interorbital width, which is much less than that 
of the upper eyelid ; no tympanum. 

Fingers obtuse, first as long as or slightly shorter than the 
second, third as long as or longer than the snout; a single, feebly 
prominent subarticular tubercle at the base of each finger. 

Hind limb rather short, the tibio-tarsal articulation reaching 
the shoulder or the temple, the heels just meeting when the limbs 
are folded at right angles to the body; tibia 3 times as long as 
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broad, 25 to 2} times in length from snout to vent, considerably 
shorter than the foot or the fore limb. Toes obtusely pointed, 
entirely or nearly entirely webbed, the distal phalanx of the fourth 
often free ; outer metatarsals separated by web only in their distal 
third or fourth; subarticular tubercles small and very feebly pro- 
minent ; no tarsal fold ; inner metatarsal tubercle small, oval, about 
4 the length of the inner toe ; no outer metatarsal tubercle. 

Upper parts with small elongate smooth warts, which often 
form regular longitudinal series or interrupted folds on the back ; 
a glandular fold from the eye to the shoulder ; lower parts smooth. 

Olive above, uniform or with numerous small blackish spots 
which may have a light centre; a yellow vertebral streak some- 
times present ; a blackish streak from the tip of the snout to the 
shoulder, passing through the eye; limbs with dark spots but no 
cross-bars. Lower parts white, uniform or spotted with blackish. 

Males without secondary sexual characters. 

Nasal bones rather small, in contact with each other; fronto- 
parietals not meeting on the median line; a small part of the 
ethmoid uncovered. Pectoral arch as in R. temporaria. 

Eggs large, 2 millim. in diameter in uterus of female measur- 
ing 54 mm. from snout to vent. 


Measurements in millimetres. 


f yo. 23) Ae ee JO res SO merle 
et EO AON ie of te aa 


From snout to vent wn) 34) SUI Se 4OL MUA Sh R54 iy esos 
Head . sie A VOT RACLOp mel Salo else we Obici Geaatic 
Width of head is 2 TL Or LAG yet AN shoe tO) on lyaueelO Mamet 
Snout .. “ SS os A PBR gth ase! RS 6 Rag Se aces 
Eye S282 Uns A O48 oak ass Oe oe Ome mas 
Tteceebiewd width . on 2, Be? ceo 2) es 5 oo eee eee 
Fore limb ; on e027) wee 24) 208 208 127. 32a O 
First finger a te) 315. 94.35 235, De oO eA eee aes 
Second finger a Bomar Balen lye re aA ese ey a OS Sey Es 
Third finger £: COO) grea harsiO Se A 16) Big AMONG 7 e kG 
Fourth finger ye go aie se GE 35 Arpad 555 5 
Hind limb 2 tal. AE *OA68e fg2. 55 oe eo bsqsat Ze 
Tibia by Seat 30 te lO MatOM i 7el3)2On alone 2 eer 
Foot ¥*: ae Gp lAs 23h lop lOMenlOm2Acu2 Te 2O wees 7, 
Third toe “s 12 ON OST MeO tO aos, 2 men een mens 
Fourth toe a6 25) TO) OS Ae ee O nT Omer eet Omnis 
Fifth toe eZ. 7 eeOU SAS a 7-2 TO) TOM eiieaar:s 


1—4. L. Yamdok, 15,000f. 5—8. Kamba Jong. 9—10. Gyangtse. 


Habitat. Tibet, up to 15,000 feet; Kashmir between 9000 and 
1200 ft. 

A very aberrant species. 

According to Annandale, the tadpole reaches a large size,—72 
millim., in which the tail enters for 45. The tail is round at 
the end. Lips moderately developed with a fringe of papillae which 
is only narrowly interrupted in the middle of the upper lip ; beak 
serrated at the edge, the upper mandible bearing a couple of long 
narrow cusps at either end; 4 upper and 5 lower series of labial 
teeth, only the outermost uninterrupted; these series of teeth 
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are supported by thick fleshy ridges. But for the shape of the 
beak, the mouth-structure of this tadpole is very suggestive of 
that of the European Pelobates. 

Since the above was written, Dr. Annandale has submitted to 
me two specimens of a toad! from Srinagar, Kashmir, sent to him 
by Mr. F. J. M. Mitchell as representing the adult of the tadpole 
assigned by him to Rana pleskii. I have no doubt this suggestion 
is correct, and as the toads belong to Aelurophryne mammata, 
Gthr., the resemblance of the tadpole to that of Pelobates is 
accounted for. 


Subgenus Discodeles. 


Bouleng., Ann. and Mag. N.H. (9) I, 1918, p. 238. 


Tips of toes, and usually of fingers, dilated into discs, the 
upper surface of which is separated from the lower by a crescentic 
or horseshoe-shaped groove ; web not penetrating or not penetrat- 
ing far between the outer metatarsals. Vomerine teeth in trans- 
vetse or oblique series behind the choanae or on a level with the 
posterior borders of the latter. Tongue with a large, retractile 
papilla in the middle. Glandular dorso-lateral fold, if present, not 
confluent with the temporal. Nasal bones large, in contact with 
each other and with the frontoparietals. Omosternal style forked 
at the base. 

Connected with Rana, s. str., through R. grunniens. The 
genera Cornufer and Platymantis are evidently derived from this 
group.” 

SYNOPSIS OF THE SPECIES. 


I. Discs of toes longer than broad ; first finger at least as long as second ; toes 3 to 
entirely webbed ; lingual papilla obtuse ; terminal phalanges feebly expanded 
at the end. 

Vomerine teeth not extending outwards beyond vertical 

of inner edges of choanae; tympanum about 4 dia- 

meter of eye; fingers without discs ; tibio-tarsal arti- 

culation reaching temple; tibia 21 to 22 times as long 

as broad; upper parts very warty, with an interrupted 

glandular dorso-lateral fold; belly granulate .. R. bufoniformis, Blgr. 
Vomerine teeth not extending outwards beyond verti- 

cal of inner edges of choanae; tympanum 2 to $ 

diameter of eye; fingers without discs ; tibio-tarsal 

articulation reaching eye ; tibia 3 to 33 times as long 

as broad ; upper parts smooth or warty; belly feebly 

granulate ; male with internal vocal sacs he 

Vomerine teeth extending outwards beyond vertical 

of inner edges of choanae; tympanum i to } dia- 
meter of eye; tips of fingers dilated into distinct 
discs ; tibio-tarsal articulation reaching eye or tip of 
snout ; tibia 3 to 3} times as long as broad; skin 
smooth or feebly warty above, with or without an 
indication of an interrupted dorso-lateral fold, smooth 
beneath ; male with external vocal sacs .. RK. guppyi, Blgr. 

II. Discs of fingers and toes broader than long ; lingual papilla long and pointed ; 
male without vocal sacs; terminal phalanges T-shaped or Y-shaped. 


= —- 
1 Cf. Boulenger, Rec. Ind. Mus. XVI, p. 470 (1919). %) 
2 Cf. Boulenger, Ann. and Mag. N.H. (9) 1, 1918, p. 372. toy bee 


R. opisthodon, Blgr. 
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A. Toes } to 2 webbed, tibia 4 to 43 times as long as broad. 
Toes 2 webbed, the web reaching discs of third and fifth ; 
first finger at least as long as second; tympanum 4} 
to2 diameter of eye R. beddomii, Gthr. 
Toes 2 webbed, the web reaching discs of third and fifth ; 
first finger shorter than second ; tympanum 2 dia- 
meter of eye R. leithiz, Blgr. 
Toes 3 webbed, 2 phalanges of third and fifth free ; first 
finger longer than second; tympanum nearly as large 
as eye and close to it ... &. semipalmata, Blgr. 
B. Toes not more than 1 webbed, the web not or scarcely penetrating between 
outer metatarsals ; first finger shorter than second; tympanum } to 4 dia- 
meter of eye. 
Tympanum very distinct ; loreal region very oblique ; 
_ tibia 4 to 5 times as long as broad; skin of head 
smooth, of back with short longitudinal folds ... &. leptodactyla, Blgr. 
Tympanum very distinct ; loreal region feebly oblique : 
tibia 33 to 4 times as long as broad; skin of head 


smooth, of back with short longitudinal folds ... &. diplosticta, Gthr. 
Tympanum moderately distinct; tibia 4 times as long 
as broad; head and back with large warts ... KR. phrynoderma, Blgr. 


The first group (species 53 to 55) may be designated as Ranae 
guppianae, the second (species 56 to 61) as Ranae beddomianae. 


53. Rana bufoniformis. 
Rana bufoniformis, Bouleng., Proc. Zool. Soc. 1884, p. 210, Tr. Zool. 
Soc. Sil, -t880,).p 47; pl. vill, and Ann. and Mag. N.H. (9) I, 1918, 
Pp. 239- 

Vomerine teeth in short and strong oblique series behind the 
choanae, not extending outwards beyond the vertical of the inner 
edges of the latter, the space between the two series equal to the 
length of one of them. Tongue with an obtuse papilla in the 
middle. 

Habit very stout. Head large, much depressed, much broader 
than long; snout rounded, feebly projecting beyond the mouth, 
as long as or slightly longer than the eye ; canthus rostralis obtuse ; 
loreal region very oblique, feebly concave; nostril nearer the 
tip of the snout than the eye; distance between the nostrils less 
than the interorbital width, which equals that of the ape eyelid ; 
tympanum distinct, about ; the diameter of the eye and ; to = its 
distance from the latter. 

Fingers rather short and thick, with slightly swollen tips, 
first longer than the second, third nearly as long as the snout ; sub- 
articular tubercles large, prominent. 

Hind limb short; the tibio-tarsal articulation reaches the 
temple, the heels meet or fail to meet when the limbs are folded 
at right angles to the body ; tibia 2} to 23 times as long as broad, 
about 21 times in length from snout to vent, shorter than the 
fore limb, slightly shorter than the foot. Toes short, the tips 
dilated into small discs with a groove separating the upper from 
the lower surface, 2 webbed, 2 phalanges of fourth free; the web 
not penetrating very far between the outer metatarsals ; subarti- 
cular tubercles large and oval, very prominent; no tarsal fold ; 
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inner metatarsal tubercle oval, flat, 4 the length of the inner toe; 
a rather larger but rather indistinct roundish outer metatarsal 
tubercle. 

Head, body, and hind limbs rough with small warts, the 
largest of which, on the body, are round and studded with minute 
horny spinules; larger warts form an interrupted dorso-lateral 
fold ; a strong glandular fold above the tympanum. Lower parts 
smooth, except the belly and the thighs, which are feebly granulate. 

Uniform purplish brown above, yellowish beneath. 

Male unknown. 

Nasal bones large and in contact with each other and with 
the frontoparietals, which entirely cover the ethmoid above. Ter- 
minal phalanges with feeble transverse distal expansion. 


Measurements in millimetres. 


I Ze 

+ 2 
From snout to vent oo -* Sar A5 es sls5O 
Eleadh aes ae <i a ae 55 53 
Width of head a ye sa af 70 70 
Snout .. a te sc are 17 21 
Eye ae a E oe os 17 19 
Interorbital width .. le a ks 15 15 
Tympanum 516 ae 56 5c 5 6 
Fore limb 5¢ a 36 Te 85 87 
First finger ae aie 50 eye 16 18 
Second finger ve ae we 55 15 16 
Third finger oS ae a aa 19 20 
Fourth finger af ahs Sc 3 14 15 
Hind limb ve are Se sits 185-195 
Abiyey Vee ae ac ne ae 58 61 
Foot 50 se Fe ae os 60 65 
Third toe er ae =e ie 30 32 
Fourth toe : ais evs 3 4I 43 
Fifth toe av as st ate 2 25 


1. Treasury Id. (type). 2. Faro Id. 


Habitat. Solomon Islands ; the type is from Treasury Id., a 
second specimen from Faro Id. 

One of the most toad-like species of the genus, its form con- 
trasting strikingly with that of the allied R. guppyz; the differ- 
ence is, however, bridged over by R. opisthodon. 


54. Rana opisthodon., 
Rana opisthodon, Bouleng., Proc. Zool. Soc. 1884, p. 211, Tr. Zool. Soc. 
XII, 1886, p. 50, pl. x, and Ann. and Mg. N.H. (9) I, 1918, p. 239. 

Vomerine teeth in short and strong oblique series behind the 
choanae, well within their inner borders, the space between the 
two series equal to or, usually, less than the length of one of them. 
Tongue with an obtuse papilla in the middle. 

Head large, much depressed, a little broader than long; snout 
rounded, scarcely projecting beyond the mouth, as long as or 
slightly longer than the eye; canthus rostralis obtuse; loreal 
region very oblique, feebly concave; nostril much nearer the tip 
of the snout than the eye; distance between the nostrils equal 
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to or less than the interorbital width, which is equal to or less 
than that of the upper eyelid; tympanum distinct, ? to } the 
diameter of the eye and ? to once its distance from the latter. 

Fingers moderate, blunt or with slightly swollen tips, first as 
long as or a little longer than the second, third as long as or slightly 
longer or shorter than the snout ; subarticular tubercles large, pro- 
minent. 

Hind limb rather short or moderate; the tibio-tarsal articula- 
tion reaches the posterior border or the centre of the eye, the 
heels meet or fail to meet when the limbs are folded at right 
angles to the body ; tibia 3 to 34 times as long as broad, 24 to 23 
times in length from snout to vent, shorter than the fore limb, 
as long as or a little shorter than the foot. Toes rather short, 
the tips dilated into small discs with qa groove separating the 
upper from the lower surface, 3? to 2 webbed, 2 phalanges of 
fourth free, the web not penetrating very far between the outer 
metatarsals ; subarticular tubercles large and oval, very promi- 
nent; no tarsal fold; inner metatarsal tubercle elliptic, flat, } to 
5 the length of the inner toe; outer tubercle, if distinct, small. 

Skin smooth or with more or less numerous, small flat porous 
warts, which may be elongate on the anterior part of the back ; 
a strong glandular fold above the tympanum. Lower parts 
smooth, except the belly and the thighs, which are feebly granulate. 

Olive or dark brown above, with the warts blackish or with 
a few dark spots and cross-bars on the limbs, vertical bars on 
the upper lip, and a cross-bar between the eyes; hinder side 
of thighs with small whitish dots. Lower parts brownish white, 
the throat entirely light brown. 

Males with internal vocal sacs. 

Nasal bones large, in contact with each other and with the 
frontoparietals ; ethmoid covered over. Terminal phalanges with 
feeble transverse distal expansion. 


Measurements in millimetres. 


I 2. 3 Ane 5s 

siege cMames siete 0 ee = 
From snout to vent.. 5c oe ere 80) 72 eO4 OI 
Head SF i Posen Gi <7 Ph - DR DR 
Width of head .. ge BR SONt EI chim eer. SYS; 
Snout mA fe we 17-110) 10 9 9 
Eye an ae Sct SIS TOM ero 9 9 
Interorbital width nt pie 3 (9) sche vs 4 4 
Tympanum 4 5c fe 6 5 4 Selpe a7 
Fore limb az si a OS, MAA cert ps7 wn 3/3 
First finger At 3e seh) eas 8 8 if 6 
Second finger .. af pete! Gi Pin (Oa (8) 
Third finger de at mie tt teh! atid TSG} 9 8 
Fourth finger .. ae ofdee ple: 7 7 6 6 
Hind limb * she el CuetOo ms NO4 SOs OG 
Tibia oe ae *y Stee s 2) 30) 27. eee 
Foot 3 afoot Sasa etsO: 431 a 2Onenze 
Third toe Bic i eee TO. 23 Lora eer 
Fourth toe a? ae sO. 24 Tee sTOu mG 
Fifth Toe ae ac sep eZO™ 714A TAM SIT alo 


1. Faro Id. (type). 2—4. Treasury Id. (type). 5. Solomon Ids. 
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This species dispenses with the ordinary metamorphoses, the 
young emerging from the eggs, which are laid in moist crevices of 
rocks close to the water, in the perfect condition, without a 
vestige of tail. The eggs measure 6 to 10 millim. in diameter ; the 
advanced young, within the transparent gelatinous capsule, show no 
gills, but each side of the abdomen is provided with several regular 
transverse folds which must be regarded as breathing organs; the 
tip of the snout bears a small conical horny tubercle for the purpose 
of cutting through the egg-capsule. 

Habitat. Solomon Islands (Faro and Treasury Islands). 

Rana ventricosa, 'T. Vogt, Sitzb. Ges. Nat. Fr. Berl. 1912, 
p. 8, which, according to the description, differs only in having the 
toes entirely webbed, is from Lambassa Island. 


55. Rana guppyi. 


Rana guppyt, Bouleng., Proc. Zool. Soc. 1884, p. 211, Tr. Zool. Soc. XII, 
1886, p. 48, pl. ix, and Ann. and Mag. N.H. (9) |, 1918, p. 239. 


Vomerine teeth in short and strong, transverse or slightly 
oblique, straight or curved series behind the choanae and extend- 
ing outwards beyond the vertical of the inner edges of the latter, 
the space between the two series greater than the length of one 
of them. Tongue with a more or less distinct small obtuse 
papilla in the middle. 

Head large, much depressed, broader than long; snout ob- 
tusely pointed, projecting a little beyond the mouth, much longer 
than the eye; canthus rostralis rather strong; loreal region very 
oblique, not or but feebly concave; nostril much nearer the tip of 
the snout than the eye; distance between the nostrils equal to or 
a little less than the interorbital width, which equals that of the 
upper eyelid; tympanum distinct, 4+ to } the diameter of the eye, 
2 to over its distance from the latter. 

Fingers moderately long, the tips dilated into small discs, 
with a groove in front, separating the upper from the lower 
surface; first finger longer than the second, third as long as or a 
little longer than the snout; subarticular tubercles large and pro- 
minent. 

Hind limb rather long; the tibio-tarsal articulation reaches 
the eye or the end of the snout, the heels meet or feebly overlap 
when the limbs are folded at right angles to the body; tibia 3 to 
34 times as long as broad, 13 to 24 times in length from snout to 
vent, shorter than the fore limb, as long as or a little shorter 
than the foot. Toes moderately long, the tips dilated into small 
discs similar to but a little larger than those of the fingers, ? 
to entirely webbed, the web not penetrating very far between 
the outer metatarsals; subarticular tubercles large and oval, pro- 
minent; no tarsal fold; inner metatarsal tubercle elliptic, flat, 5 
to $ the length of the inner toe; a rather large but rather indis- 
tinct outer tubercle. 

Upper parts smooth or with small warts, especially on the 
upper eyelids and on the sides; an interrupted glandular fold 
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sometimes present on each side of the anterior part of the back; a 
strong glandular fold above the tympanum. J,ower parts smooth. 

Dark olive or brown above, uniform or with rather indistinct 
darker spots, sometimes with vertical bars on the upper lip and 
cross-bars on the limbs. Lower parts white or brownish, uniform 
or spotted with dark brown. 

Males with a large external vocal sac on each side of the 
throat in front of the fore limb. 

Nasals very large, in contact with each other and with the 
frontoparietals ; upper surface of ethmoid covered ; zygomatic 
branch of squamosal rather long. ‘Terminal phalanges with feeble 
transverse distal expansion. 


Measurements in millimetres. 


Woe 25 So athe 6 Yl ep Ch WO UG Te Sie 


Say Oke Lf Gah nS cae el hye hater 
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Head .- =- 57 58) 40° 35 32.90 (91 078173. AO 20 a jemeo 
Width of head. . 2) 168) 69) 52) 30) 357) 83h (83) S85 64) 55 40) 4Omns2 
Snout ae se 23) 25 ZO" SEA his: 30 27.6 278 2 oe 20k aT eel Saees 
Eye BC a LONI A 15s TOs TOs (20)5 TO 1O me TON es UA at leet © 
Interorbital width co Th 25 1 8 7-917, I7 oestou Nt?) | eo 
Tympanum ... LE OPO IA ght Gal Se Si Shao eC ater ee: 
Fore limb ae so Ol Ce Ar Sey Ree its) ier) Gen ey yoy Gyr ie) Ag) 
First finger .. se 23) 22 LO ia 27 ee 7 nhs neo aL 
Second finger .. ae, TOP MION Se elie Lie 23n22 ober elo 
Third finger .. en 0) AS roy IG aul Yoy A} Yop 40) PBUH 
Fourth finger .. i NOL 2b eIS) Ite Lh. 2512260235522) etn ie ame 
Hind limb ac .- 287 272 205 152,144 325 315 320 312 210 150 164 128 
Tibia on ae) (OL SONGS! SO) 5 TO31OO" 1COn LOO! BOOM Gams comm 
Foot a 21-1193) SO) 6S 5045) 108 TOO MOO MOT 70m 4Q Neh ome 
Third toe ae 3205 40) 3390 030 622022 745) A? AAAS SO GEO 
Hourth' toe. jo) GOS GS cues SGy 26) OA G2 OF OS oO Bn sh 2S 
Fifth toe ae diem -37)1 135) HONE S2 IO MRSA SQ) 937) Voc ee C een S mee aimelo7 


1. Shortland Id. (type). 2—3. Faro Id. 4—10. Guadalcanar Id. 11. Rub- 
iana Id., 12—13. Isabel Id. 


One of the largest species of the genus. 
Habitat. Solomon Islands (Faro, Shortland, New Georgia, 
Guadalcanar, Rubiana, and Isabel Islands). 


56. Rana beddomii. 


Polypedates beddomit, Giinth., Proc. Zool. Soc. 1875, Pp. 571, pl. Ixin, 
fig. B. 
Polypedates brachytarsus, Ginth., t. c. p. 572. 
Rana beddomii, Bouleng., Cat. Batr. Ecaud. pp. 55 and 461 (1882), and 
- Faun. Ind., Rept. p 453 (1890); Annand., Rec. Ind. Mus. XV, 1918, 
Peeks, Pil, 1 ue. e. 

Vomerine teeth in short, transverse or feebly oblique series 
on a level with the posterior borders of the choanae or just behind 
the latter, the space between the two series usually equal to 
or greater than the length of one of them. ‘Tongue with a long 
pointed papilla in the middle. 

Head much depressed, as long as broad or a little broader 
than long; snout rounded or obtusely pointed, feebly projecting 
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beyond the mouth, as long as or slightly longer than the eye; 
canthus rostralis obtuse ; loreal region oblique, concave; nostril 
equidistant from the eye and from the tip of the snout; distance 
between the nostrils equal to or greater than the interorbital 
width, which is equal to or less than that of the upper eyelid ; 
tympanum very distinct, 4 to 3 the diameter of the eye, 2 to 4 
times its distance from the latter. 

Fingers moderately long, sometimes with more or less feeble 
dermal border, the tips dilated into rather large discs, which are 
a little broader than long and with a groove in front, separating the 
upper from the lower surface; first finger as long as or a little 
longer than the second, third as long as or a little longer than the 
snout; subarticular tubercles large and very prominent. 

Hind limb long; the tibio-tarsal articulation reaches the tip 
of the snout or beyond, rarely only the anterior border of the eye, 
the heels strongly overlap when the limbs are folded at right 
angles to the body; tibia 4 to 43 times as long as broad, 13 to 2 
times in length from snout to vent, as long as or a little shorter 
than the fore limb, a little longer than the foot. ‘Toes rather 
long, depressed, and dilated at the end like the fingers, 3 webbed, 
3 phalanges of fourth free, the web reaching the discs of the third 
and fifth and penetrating } to 4 between the outer metatarsals ; 
subarticular tubercles moderate or rather small, prominent ; no 
tarsal fold ; inner metatarsal tubercle oval or elliptic, feebly pro- 
minent, } to > the length of the inner toe; no outer tubercle. 

Skin smooth or finely granulate above, with small elongate 
warts or short grandular longitudinal folds; a strong grandular 
fold from the eye to the shoulder. Lower parts smooth or feebly 
granulate on the posterior part of the belly; a discoidal ventral 
fold sometimes present. 

Brown above, with rather indistinct darker spots, rarely uni- 
form pinkish ; a light vertebral band sometimes present ; a more 
or less distinct dark cross-bar between the eyes; a black streak 
on the canthus rostralis and a dark brown or black temporal spot, 
the tympanum sometimes reddish; limbs with more or less dis- 
tinct dark cross-bars. Lower parts uniform white, the throat 
rarely brown or with brown spots. 

Males without vocal sacs, with an enlarged pad on the inner 
side of the first finger. 

Nasal bones large and in contact with each other and with 
the frontoparietals ; upper surface of ethmoid covered. Terminal 
phalanges T-shaped or Y-shaped. 

Tadpole remarkable for its long tail, 3 times the length of the 
body, with mere rudiments of crests. Beak black and very narrow, 


the upper mandible A-shaped, the lower U-shaped; upper lip 
divided in the middle, with 4 series of teeth, the outer marginal, 
with 2 or 3 large papillae on the side ; lower lip edged with papillae, 
with 4 series of teeth, the two outer of which are long and unin- 
terrupted. 

[Capt. R. B. Seymour Sewell, I.M.S., has recently found the 
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characteristic tadpoles of this species at Khandala in the Bombay 
Ghats. They are remarkable not only for their long tail but also 
for the fact that their front legs remain concealed beneath the 
skin for a long period. In their two-legged stage they cling to 
damp rocks, both horizontal and vertical, and are extremely 
active out of water, leaping powerfully when disturbed. N. A.] 

Ripe uterine eggs measure 2 millim. in diameter in female 
40 millim. long from snout to vent. 


Measurements in millimetres. 


TopS22 3200 4. Sa RON 7s MSs) TONMIO. Mia syemos 
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Head ae ve EB AL OTP Bg onze igs Corl iS Sai esie eee Toes ene 
Width of head ESV 75 22geTS lee Ame 23 LON eA wees COME mers 
Snout . AS GO P8505 O05) 6 7: 0: 65 Aen Oana 
Eye Seer, 45 OL TY 85 OS 7 Ge ih aa Ore ieg age 
Interorbital width 2553 O35 SSCS a Sl os) sae Sha iGo 
Tympanum .. 3) ader4 13453 3014 » Bhat Ce sees 
Fore limb AAI EXO EYL Blo) ep PRIN OG alo) Bey GY MER I Ds: 
First finger .. A eh ET SS Sy aus, eet ge eee oan eee 
Second finger 375) 652) Geass) 455x.375 O75 esas ety) SIN BAe 
Third finger .. Se 7 fa) Oe Tot bee eOL en 7 l ORs Ola tama Ore ae 
Fourth finger Fati0e. Oh Gods 3) b One See en te eee 
Hind limb 55° 88°"99 ‘+72 85 60105 18670 “Fo 121 6820167 
Tibia 18: §285437) 1249527) 10 11861 927 @2205 22. At eeeoere 
Foot E7 20.5 330 522" $254 37) 33. 2th OT ie 37, eh eeO 
Third toe co) Oo) 2 OS. ET re 8) Tq. SiS. TrOL Rn tOre TO aera 
Fourth toe .. =) £2917 RIO Lies Tne lie ONL el nA eet ee 
Fifth toe .. os 7s LOM ile 6G, GLOSS 7: (FEZ eenOre HOEG sd Gabe OmenES 


I—2. Sivagiri hills (types). 3. Sivagiri hills (type of P. brachytarsus). 4—5. 
Anamalai hills(types). 6. Anamalai hills (type of P. brachytarsus). 7—10. Mala- 
bar (types). r11—12. Malabar. 13. Travancore. 


Habitat. Forests of Southern India. 

Whilst the three preceding species lead to the genus Platyman- 
tus, Gthr., this and the following may be regarded as forming a group 
from which the genus Cornufer, Tschudi, is directly derived. 


57- Rana leithii. 
Rana leithii, Bouleng., Ann. and Mag. N.H. (6) Ul, 1888, p. 506, and 
Faun. lnd., Rept. p. 453 (1890). 

Vomerine teeth in very short oblique series on a level with 
the posterior borders of the choanae, the space between the two 
series a little broader than one of them. Tongue with a long 
pointed papilla in the middle. 

Head moderately depressed, as long as broad ; snout rounded, 
scarcely projecting beyond the mouth, as long as the eye; canthus 
rostralis obtuse ; loreal region moderately oblique, concave ; nostril 
nearer the end of the snout than the eye; distance between the 
nostrils greater than the interorbital width, which is a little 
less than that of the upper eyelid; tympanum very distinct, 3 the 
diameter of the eye, 3 times its distance from the latter. 

Fingers moderately long, the tips dilated into rather large 
discs, which are a little broader than long and with a groove in 
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front, separating the upper from the lower surface; first finger 
a little shorter than the second, third a little longer than the snout ; 
subarticular tubercles moderate. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing between the eye and the tip of the snout, the heels feebly 
overlapping when the limbs are folded at right angles to the body ; 
tibia 4 times as long as broad, twice in length from snout to vent, 
shorter than the fore limb, slightly longer than the foot. Toes 
moderately long, depressed, and dilated at the end like the fingers, 
2 webbed, 3 phalanges of fourth free, the web reaching the 
discs of the third and fifth and not penetrating far between the 
outer metatarsals; subarticular tubercles moderate; no tarsal 
fold; inner metatarsal tubercle oval, feebly prominent, = the 
length of the inner toe; no outer tubercle. 

Skin of back with small scattered warts, some of which are 
elongate; a strong glandular fold from the eye to the shoulder. 
Lower parts smooth. ) 

Brown above, with small dark spots; a triangular dark spot 
between the eyes; upper lip with dark vertical bars; limbs with 
dark cross-bands. Lower parts white, throat mottled with brown. 


Measurements in millimetres. 


From snout to vent te age a <i 32 
Head ay Re a axe 33 12 
Width of head.. 12 
Snout i ave exe ae as 4 
Eye.. ss sis 4 fe oes 4 
Interorbital width ye i 2 
Tympanum ae a ce sc 2°5 
Fore limb < Av ss ae ae 19 
First finger ai Xe ans a3 ae 3 
Second finger .. cP bot ae ae 3°5 
Third finger a3 ue Bs “- 5 
Fourth finger .. Oe as aie whe 3°5 
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This species is known from a single female specimen, from 
Matheran near Bombay. 


58. Rana semipalmata. 
Rana semipalmata, Bouleng., Cat. Batr. Ecaud. p. 56, pl. iv, fig. 3 (1882), 
and Faun. Ind., Rept. p. 454 (1890); Annand. Rec. Ind. Mus. XV, 
1918, p. 20, pl. i, fig. 3. 

Vomerine teeth in short oblique series just behind the level 
of the choanae, the space between the two series equal to the 
length of one of them. Tongue with a long pointed papilla in the 
middle. 

Head rather depressed, as long as broad; snout rounded, 
feebly projecting beyond the mouth, as long as the eye; canthus 
rostralis obtuse; loreal region moderately oblique, concave ; nos- 
tril a little nearer the end of the snout than the eye; distance 
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between the nostrils a little greater than the interorbital width, 
which is equal to or a little less than that of the upper eyelid; 
tympanum very distinct, nearly as large as the eye and close to it. © 

Fingers moderately long, the tips dilated into rather large 
discs, which are a little broader than long and with a groove in front, 
separating the upper from the lower surface; first finger a little 
longer than the second, third a little longer than the snout; sub- 
articular tubercles moderate. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the tip of the snout or between the eye and the tip of the snout, 
the heels overlapping when the limbs are folded at right angles to 
the body; tibia 4 times as long as broad, nearly twice in length 
from snout to vent, a little shorter than the fore limb, a little 
longer than the foot. Toes rather long, depressed, and dilated at 
the end like the fingers, » webbed, 32 phalanges of fourth and 2 of 
third and fifth free, the web penetrating barely half way down be- 
tween the outer metatarsals ; subarticular tubercles moderate; no 
tarsal fold; inner metatarsal tubercle oval, feebly prominent, + the 
length of the inner toe; no outer tubercle. 

Skin of back with short longitudinal glandular folds; sides 
granulate, with small warts; a strong glandular fold from the eye 
to the shoulder. Lower parts smooth. 

Brown above, sides of body darker; loreal and temporal 
regions blackish ; a dark cross-bar between the eyes; limbs with 
dark cross-bars. I,ower parts white, throat and breast mottled 
with brown. 

Males without secondary sexual characters. 

The tadpole, described by Annandale, is very similar to 
that referred by him to R. leptodactyla, but the tail is a little 
longer, the upper lip is broader, more than 3 times the breadth of 
one of the lateral lobes, the beak is brown and stouter. 


Measurements in millimetres (of types). 


J $ 
From snout to vent Be ae af 27 36 
Head .. ic os os ce 10 13 
Width of head a an eH aie 10 13 
Snout .. at ae as oe 35 ee. 
Eye is ce as = a 35 4 
Interorbital width .. se ae oe 2 3 
Tympanum Sc ae a Ac 3 3 
Fore limb 8 ses Bs Bi 15 22 
Hind limb 4 x 42 mr 41 57 
aibiays eon oh Ee Br. ate 13 19 
Foot ws , ct as 3c 12 17 


Habitat. Malabar. 


59. Rana leptodactyla. 


Polypedates brevipalmatus, Ginth., Proc. Zool. Soc. 1875, p. 572: 

Rana leptodactyla, Bouleng., Cat. Batr. Ecaud. p. 57 (1882), and Faun. 
Ind., Rept. p. 454 (1890); Boettg., Ber. Offenb. Ver. Nat. 1892, p. 95 ; 
Annand., Rec. Ind. Mus. XV, 1918, p. 19, pl. i, fig. 2. 
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Vomerine teeth in short transverse or feebly oblique series or 
small feeble groups on a level with the posterior borders of the 
choanae or just behind them, the distance between the two series 
equal to or a little less than the length of one of them. ‘Tongue 
with a long pointed papilla in the middle. 

Head rather strongly depressed, as long as broad or a little 
broader than long; snout rounded, feebly projecting beyond the 
mouth, as long as or a little shorter than the eye; canthus 
rostralis very obtuse or indistinct ; loreal region oblique, concave ; 
nostril equidistant from the eye and from the tip of the snout ; 
distance between the nostrils a little greater than the inter- 
orbital width, which is equal to or a little less than that of the 
upper eyelid ; tympanum very distinct, » to ; the diameter of the 
eye, I to 3 times its distance from the latter. 

Fingers moderately long, the tips dilated into rather large 
discs, which are a little broader than long and with a groove in 
front, separating the upper from the lower surface ; first finger 
shorter than the second, third a little longer than the snout ; sub- 
articular tubercles moderately large, not very prominent. 

Hind limb long; the tibio-tarsal articulation reaches the tip 
of the snout or beyond, rarely between the eye and the tip of the 
snout, the heels strongly overlap when the limbs are folded at 
right angles to the body ; tibia 4 to 5 times as long as broad, 1} to 
1? times in length from snout to vent, as long as or a little longer 
or a little shorter than the fore limb, slightly longer than the foot. 
Toes rather long, depressed, and dilated at the end like the 
fingers, 1} webbed or the web reduced to a mere rudiment, and not 
penetrating or scarcely penetrating between the outer metatarsals ; 
subarticular tubercles rather small, feebly prominent ; no tarsal 
fold; inner metatarsal tubercle elliptic, feebly prominent, = to $ 
the length of the inner toe ; no outer tubercle. 

Skin of back with short longitudinal glandular folds; sides 
granulate, with flat warts; a strong grandular fold from the eye to 
the shoulder. Lower parts smooth, or posterior part of belly 
feebly granulate. 

Olive or brownish above, mottled with darker; a more or 
less distinct subtriangular dark spot between the eyes, often limited 
in front by a light cross-bar; a black streak along the canthus 
rostralis and a black temporal spot ; a light vertebral band some- 
times present; limbs with dark cross-bars. Lower parts white, 
uniform or spotted with brown, sometimes brown dotted with white. 

Males without secondary sexual characters. 

Skeleton as in R. beddomit. 

The tadpole referred to this species by Annandale is pretty 
normal in shape, the tail about 12 times as long as the body and 
ending in a blunt point; but the mouth-disc is very remark- 
able, without horny teeth; the upper lip forms a crescentic mem- 
brane which can be closed down over the mouth, the lower is 
divided into three lobes, and there is a large, rounded lateral 
lobe ; all fringed with pointed papillae; papillae are scattered on 
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the inner side of the lobes; beak minutely serrated, edged with 


black. The upper surface and the tail are yellow, with boldly 
contrasting black markings. 


The ova in the uterus measure I} millim. in a female 30 millim. 
long from snout to vent. 


Measurements in millimetres. 


Ife 2 a 4. 5. 6. VEE 
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From snout to vent bc 33 45 30 36 34 32 35 
Head .. oe ‘ite 13 15 12 14 13 13 13 
Width of head .. ae 13 17 12 14 13 13 14 
Snout.. a me 4 6 4 5 4 4 4 
BYE (aj. ete ae 4 6 4 5 4 4 5 
Interorbital width Ss 2a aba 2 Zoro 25 bul ee iGhh aes 
Tympanum a are 2°5 3 2 2°5 PKS 2°5 2°5 
Fore limb ie et 21 28 17 23 21 21 23 
First finger Ks ae 3 4 3 4 3 3 3 
Second finger sks Ate 4 5 4 Aor aA) 4 4 
Third finger ie ie 5 7 4 6 5 5 6 
Fourth finger se ats 4 5 3 4 4 4 4 
Hind limb te oie 62 88 52 68 62 62 72 
Tibia ae fo 20 27 17 22 20 20 24 
Foot a: a 19 26 16 21 19 19 22 
Third toe ee ar 9 II 7 10 9 9 10 
Fourth toe a “ee 12 16 II 14 12 12 14 
Fifth toe ate Sc 6 9 5 7 6 6 7 


1—3. Malabar (types). 4—5. Malabar. 6. Anamalai hills (type). 7. Devico- 
lum, Travancore. 


Hatlitat. Forests of Southern India. 


60. Rana diplosticta. 


Jxalus diplostictus, Giinth., Proc. Zool. Soc. 1875, p- 574, pl. Ixiii, fig. C. 
Rana diplosticta, Bouleng., Cat. Batr. Ecaud. p. 58 (1882), and Faun. Ind., 
Rept., p- 455 (1890). 

Vomerine teeth, if distinct, in very feeble oblique groups just 
behind the level of the posterior borders of the choanae. Tongue 
with a long pointed papilla in the middle. _ 

Head moderately depressed, as long as broad ; snout rounded, 
feebly projecting beyond the mouth, as long as the eye; canthus 
rostralis obtuse; loreal region feebly oblique, feebly concave ; 
nostril a little nearer the tip of the snout than the eye; distance 
between the nostrils equal to the interorbital width or the width 
of the upper eyelid; tympanum very distinct, a little more than 
» the diameter of the eye, I2 to 2 times its distance from the latter. 

Fingers moderately long, the tips dilated into rather large 
discs, which are a little broader than long and with a groove in 
front, separating the upper from the lower surface; first finger 
shorter than the second, third as long as or a little longer than the 
snout ; subarticular tubercles moderately large, not very pro- 
minent. 

Hind limb long; the tibio-tarsal articulation reaches the 
tip of the snout or beyond, rarely between the eye and the tip 
of the snout, the heels strongly overlap when the limbs are folded 
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at right angles to the body ; tibia 32 to 4 times as long as broad, Iz 
to nearly 2 times in length from snout to vent, as long as or a little 
longer or a little shorter than the fore limb, as long as or a little 
longer than the foot. Toes rather long, depressed, and dilated 
at the end like the fingers, } webbed, the web not penetrating 
between the outer metatarsals ; subarticular tubercles rather small, 
feebly prominent ; no tarsal fold; inner metatarsal tubercle ellip- 
tic, feebly prominent, 4 the length of the inner toe; no outer 
tubercle. 

Skin smooth above, with fine interrupted longitudinal glan- 
dular folds on the back ; sides granulate; a strong glandular fold 
from the eye to the shoulder. Lower parts smooth, 

Grey or pinkish brown above ; snout lighter, bordered by a dark 
cross-bar between the eyes; a broad black canthal streak and 
a black temporal spot ; usually a few large black spots on the sides, 
one, above the groin, being constant ; limbs with regular dark 
cross-bands. Lower parts brownish, belly sometimes with small 
white spots. 

Males without secondary sexual characters. 

Eggs very large, 2 millim. in diameter in uterus of female 
measuring 27 millim. from snout to vent. 


Measurements in millimetres. 


I 2 2: 4. 
cs + $ $ 
From snout to vent Ke ae 25 27, 25 35 
Head .. ae cf ane 10 II 10 1153 
Width of head .. ote Ste IO II 10 13 
Snout a ee act eed) Bort as 
Eye .. arse A Sire 
Interorbital width 2 Zw 3 
Tympanum 2 225) V2 25 
Fore limb 14 16 15 rey td 
First finger 2 PS! PIS 
Second finger 2a. 3 4 
Third finger Foes vl 4 5°5 
Fourth finger 2 3 3 3 
Hind limb 44 45 51 69 
Tibia 14 14 16 23 
Foot 13 14 15 19 
Third toe 6 6 6 9 
Fourth toe si Ae 8 9 9 12 
Fifth toe oh ais ae Se Zt 4 7 


I—3. Malabar (types). 4. Anamalai hills. 
Habitat. Malabar. 


61. Rana phrynoderma. 


Rana phrynoderma, Bouleng., Cat. Batr. Ecaud. p. 462 (1882), and Faun. 
Ind., Rept. p. 455 (1890). 

Vomerine teeth in short transverse or slightly oblique series 
on a level with the posterior borders of the choanae, the distance 
between the two series equal to the length of one of them. 
Tongue with a long pointed papilla in the middle. 
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Head rather strongly depressed, as long as broad or a little 
broader than long ; snout rounded, feebly projecting beyond the 
mouth, as long as the eye; canthus rostralis very obtuse or indis- 
tinct ; loreal region oblique, concave ; nostril equidistant from 
the eye and from the tip of the snout; distance between the 
nostrils greater than the interorbital width, which is a little less 
than that of the upper eyelid; tympanum moderately distinct, 
about } the diameter of the eye and I to I: times its distance 
from the latter. 

Fingers moderately long, the tips dilated into rather large 
discs, which are a little broader than long and with a groove in 
front, separating the upper from the lower surface ; first finger 
shorter than the second, third slightly longer than the snout ; sub- 
articular tubercles moderately large, not very prominent. 

Hind limb long ; the tibio-tarsal articulation reaches the tip 
of the snout or a little beyond, the heels strongly overlap when 
the limbs are folded at right angles to the body; tibia 4 times as 
long as broad, 1; to 1% times in length from snout to vent, nearly 
as long as the fore limb, a little longer than the foot. Toes rather 
long, depressed, and dilated at the end like the fingers, with a mere 
rudiment of web, which does not penetrate between the outer 
metatarsals ; subarticular tubercles rather small, feebly prominent ; 
no tarsal fold; inner metatarsal tubercle elliptic, feebly pro- 
minent, > to } the length of the inner toe; no outer tubercle. 

Upper parts covered with strong warts of different sizes and 
short glandular folds; astrong glandular fold from the eye to the 
shoulder. Belly granulate. 

Dark greyish brown above, with obsolete darker spots; limbs 
with regular dark cross-bars. Lower parts brown, dotted with 
whitish. 

Males without secondary sexual characters. 


Measurements in millimetres. 


55 2. Be 
cof of c 
From snout to vent 35 32 35 
Head he 15 13 14 
Width of head 15 13 16 
Snout 45 4 4°5 
Eye “ 4: et 4°5 
Interorbital width 2b 2 2°5 
Tympanum . Qbee e2eh e225 
Fore limb 21 19 21 
First finger . 3 2°5 2°5 
Second finger 4 Besmees a5 
Third finger .. 5 4:5 5 
Fourth finger SOR 
Hind limb aie ss 34 61 52 63 
Tibia a4 ke Ets af 20 18 22 
Foot 18 16 19 
Third toe 9 6 9 
Fourth toe.. II fe) II 
Fifth toe 6 5 7 


: I—2. Tepes 
Habitat. Anamalai hills, Malabar. 
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Subgenus Hylorana. 
Tschudi, Class. Batr. p. 37 (1838). 


Tips of toes, or of fingers and toes, dilated into more or less 
distinct discs bearing a crescentic or horseshoe-shaped groove 
separating the upper from the lower surface '. outer metatarsals 
separated nearly to the base, or, rarely, bound together in their 
basal half; omosternal style not forked at the base, sometimes 
with a very small notch ; terminal phalanges with feeble transverse 
expansion, or T-shaped with the transverse limb short or long. 


I. Discs of fingers, if present, without the above-mentioned groove, or with the 
groove very indistinct. 
A. Fingers obtuse, first not longer than second, with 
a rudiment of pollex projecting as a knob or 
spine ; tibio-tarsal articulation reaching eye or 
between eye and nostril; heels not overlap- 
ping; tibia 3 times as long as broad; head broad- 
er than long, loreal region nearly vertical ; 
tympanum 2 to 3 diameter of eye; toes } or 
nearly entirely webbed ; dorso-lateral fold in- 
complete or absent ; male without vocal sacs, 
with a large gland above axil___... ‘ 
B, Fingers with swollen tips, first longer than 
second ; tibio-tarsal articulation reaching tym- 
panum or eye; heels not or but feebly overlap- 
ping; tibia 4 to 44 times as long as broad ; head 
large ; loreal region oblique ; tympanum {to 
once diameter of eye; toes 2 or nearly entirely 
webbed ; dorso-lateral fold narrow ; male with 
internal vocal sacs _... ie \. Reeurtipes, Jerd. 
C. Fingers with swollen or dilated tips ; heels overlapping ; head moderately 
large, not broader than long. 
1. Fingers with the tips merely swollen, first longer than second ; dorso- 
lateral fold extending to hip, or broken up behind the sacrum. 
a. Toes 2 to nearly entirely webbed; tibia 4 to 5 times as long as broad, 
13 to 2 times in length from snout to vent. 
Vomerine teeth in long and strong series touching the 
anterior corners of the choanae; head a little longer 
than broad; snout longer than eye; loreal region 
moderately oblique; tympanum 2 to § diameter of 
eye ; tibio-tarsal articulation reaching between eye and 
tip of snout ; dorso-lateral fold narrow or rather broad ; 
male with external vocal sacs and a humeral gland... R. guentheri, Blgr. 
Vomerine teeth in oblique groups usually extending 
beyond level of posterior borders of choanae ; head as 
long as broad; snout not longer than eye; loreal re- 
gion moderately oblique; tympanum % to 3 diameter 
of eye; tibio-tarsal articulation reaching nostril or tip 
of snout ; dorso-lateral fold broad or rather broad ; 
male with internal vocal sacs and a humeral gland R. mortenseni, Blgr. 
Vomerine teeth in oblique groups extending more or 
less beyond level of posterior borders of choanae ; 
head as long as broad or slightly longer; snout not 
longer than eye; loreal region feebly oblique ; tym- 
panum 3 to 2 diameter of eye; tibio-tarsal articulation 
reaching eye or between eye and tip of snout ; dorso- 
lateral fold very broad ;_ male with internal vocal sacs 
and no humeral or cubital gland a ... -R. latouchi, Blgr. 


R. holsti, Blgr. 


! Absent in some specimens of R. curtipes. 
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Vomerine teeth in oblique groups just behind level of 
choanae ; head as long as broad ; snout longer than 
eye ; loreal region moderately oblique; tympanum 
nearly as large as eye ; tibio-tarsal articulation reach- 
ing beyond tip of snout; male with internal vocal 
sacs and a cubital gland 


R. cubitalis, M. Smith. 


b. Toes'4 to% webbed ; tibia 12 toa little less than 2 times in length from 
snout to- vent ; tympanum 2 to ® diameter of eye ; vomerine teeth 
in oblique groups or series “between the choanae ; dorso-lateral fold 


moderate or rather broad. 

Loreal region moderately oblique; interorbital region 
a little narrower than the upper eyelid; tibia 3 to 4 
times as long as broad; male with internal vocal 
sacs and a very large gland on each side above and 
_ behind the shoulder 

Loreal region feebly oblique or r nearly vertical ; inter 
orbital region as broad as ora little broader than the 
upper eyelid; tibia 4 to 44 times as long as broad ; 
male with external vocal sacs oe sak 

c. Toes nearly entirely webbed ; tibia 1} times 
in length from snout to vent ; loreal region 
vertical; tympanum 4 diameter of eye ; 

. vomerine teeth in oblique groups between 

and extending a little beyond the choa- 
nae; dorso-lateral fold narrow 


R. adenopleura, Blgr. 


R. gracilis, Gravh. 


R. elberti, Roux. 


2. Fingers with the tips swollen into small discs ; loreal region feebly oblique 
or “nearly vertical ; tympanum $ to nearly once diameter of eye. 


Tibio-tarsal articulation reaching tip of snout or a little 
beyond ; tibia 43 to 53 times as long as broad ; toes ? 
webbed ; first finger not longer than second ; vomerine 
teeth extending considerably beyond level of posterior 
borders of choanae; dorso-lateral fold very narrow... 

Tibio-tarsal articulation reaching eye or nostril; tibia 
34 to 4 times as long as broad; toes webbed to the 
discs of the third and fifth ; first finger alittle longer 
than second; vomerine teeth between or just behind 
posterior borders of choanae ; dorso-lateral fold rather 
broad ; male with internal vocal sacs and a humeral 
gland... 

Tibio-tarsal articulation reaching eye or - between eye 
and nostril; tibia 4 to 43 times as long as broad; toes 
x 102 webbed ; first finger much longer than second ; 
vomerine teeth between the choanae, or extending a 
little beyond ; dorso-lateral fold broad ; male with ex- 
ternal vocal sacs and a humeral gland 


R. sauteri, Blgr. 


R. nigrovittata, Blyth. 


R. leptoglossa, Cope. 


II. Discs of fingers bearing a groove separating the upper from the lower surface. 
A. Tips of fingers and toes dilated into small discs which are not twice as 
broad as the narrowest part of the corresponding penultimate phalanx. 


1. A glandular dorso-lateral fold. 


a Vomerine teeth in strong oblique series nearly touching anterior cor- 
ners of choanae ; first finger longer than second ; tibia 4 to 43 times 
as long as broad; no outer metatarsal tubercle ; tympanum 3 to ? 
diameter of,eye ; male with external vocal sacs and a humeral gland. 


Head as long as broad; loreal region moderately ob- 
lique ; interorbital region as broad as upper eyelid ; 
tibio-tarsal articulation reaching nostril ; tibia shorter 
than foot; toes nearly entirely webbed . 

Head as long as broad; loreal region more oblique ; 
interorbital region narrower than upper eyelid ; tibio- 
tarsal articulation reaching eye; tibia longer than 
foot ; toes 2 webbed nt ae a 

Head longer ‘than broad ; loreal region feebly oblique ; 
interorbital region as broad as upper eyelid; tibio- 
tarsal articulation reaching between eye and tip of 


R. humeralis, Blgr. 


R. miopus, Blgr. 
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snout; tibia as long as foot; toes hee entirely 
webbed ... R.oatesiz, Blgr. 
6. Vomerine teeth in short groups or series remote from the anterior cor- 
ners of the choanae. 

Tibia as long as or shorter than foot ; first finger as long as or a little 
longer than second ; head longer than broad; tympanum % to once 
diameter of eye 

Tibio-tarsal articulation reaching eye or Ip of snout ; 

tibia 4 to 44 times aslong as broad ; toes 2 to nearly 

entirely webbed ; dorso-lateral fold broad ; * male with 

internal vocal sacs and no humeral gland R. crythraea, Schleg. 
Tibio-tarsal articulation reaching tip of snout or be- 

yond ; tibia 4} to 5} times as long as broad; toes $ 

webbed ; dorso-lateral fold narrow; male without 

vocal sacs or humeral gland... R. macrodactyla, Gthr. 
Tibio-tarsal articulation reaching between eye and tip 

of snout; tibia 6 times as Tong as broad; toes 3% 


webbed ; ‘dorso-lateral fold narrow R. aurantiaca, Blgr. 
Tibio-tarsal articulation reaching far beyond tip of 
snout ; toes 3 webbed ; dorso- lateral fold narrow... R. sanguinea, Boettg. 


B. Tibia usually longer than foot, never shorter ; first finger longer than 
second ; tympanum 2 to once diameter of eye. 
*Dorso-lateral fold narrow or moderately broad ; male with internal 
vocal sacs and a humeral gland. 
Head as long as broad or a little longer than broad ; 
vomerine teeth extending beyond level of posterior 
borders of choanae ; tibio- tarsal articulation reaching 
nostril, tip of snout, or a little beyond; tibia 4 to 43 
times as long as broad; discs of third and fourth 
fingers not more than 4 diameter of tympanum ; toes 
= webbed - . R. temporalis, Gthr. 
Head as long as broad or a little longer. than broad ; 
vomerine teeth not extending beyond level of posterior 
borders of choanae ; tibio- tarsal articulation reaching 
tip of snout; tibia 5 to 53 times as long as broad ; 
discs of third aoe fourth fingers? to 4 diameter of 
tympanum ; toes 2 webbed ... . &. florensis, Blgr. 
Head longer than broad ; tibio-tarsal articulation reach- 
ing nostril or tip of snout; tibia 5 to 5} times as long 
as broad; discs of third and fourth fingers 4 to 2 
diameter of eye; toes } to 3 webbed atte ... R. nicobariensis, Stol. 
*#Dorso- lateral fold narrow; head longer than broad; tibio-tarsal 
articulation reaching tip of sriout or beyond; tibia 5 to 6 times 
as long as broad ; toes } webbed; male with internal vocal sacs 
and no humeral gland. 
Loreal region nearly vertical, deeply concave ; tibia 15 


to 1} times in length from snout to vent . &.varians, Blgr. 
Loreal region feebly oblique, moderately concave ; tibia 
1% to 15 times in length from snout to vent . &. alticola, Blgr. 


##*D orso-lateral fold broad ; head longer 
than broad ;_tibio- farsal articulation 

reaching nostril ... &. celebensis, Peters. 

y. Tibia longer than foot, 4 to 5 times as long as broad; tympanum 
diameter of eye ; dorso-lateral fold narrow. 
First finger as long as second ; ‘discs of fingers smaller 
than those of the toes ... R. garoensis, Blgr. 

First finger longer than second ; “discs of fingers as large 
as those of the toes; male with external vocal sacs 


| 


and no humeral gland ; ... RR. nasica, Blgr. 
2. Glandular dorsolateral fold absent or represented by a chain of large 
warts. 
a. Toes entirely webbed ; outer metatarsal tubercle absent or very indis- 
tinct. 


a. First finger much longer than second ; 
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tibio-tarsal articulation reaching  be- 
tween eye and tip of snout, tip of snout, 
or slightly beyond ; tibia 3 to 4 timesas 
long as broad; tympanum 2 to 4 dia- 
meter of eye; male with external vocal 
sacs and a humeral gland , cx aks arfart, AWB Mey. 
8, First finger as long as or a little longer than second ; tibio-tarsal arti- 
culation reaching tip of snout or a little beyond. 
Tympanum 2to} diameter of eye; interorbital region 
as broad as or a little broader than upper eyelid ; 
tibia 4 to 5 times as long as broad ; male with internal 


vocal sacs and no humeral gland . R.andersonit, Blgr. 
Tympanum size of eye; interorbital space a little 
narrower than upper eyelid . ... BR. schmackeri, Boettg. 


4. Toes not more than 3 Ww ebbed? ; an outer metatarsal tubercle. 
a. Tibio-tarsal articulation reaching consid- 
erably beyond tip of snout; first Gees 
slightly longer than second ; toes + web- 
bed ; tympanum $ diameter of eye). ..s “R.ageme, Steyn: 
8. Tibio-tarsal articulation not reaching beyond tip of snout ; first finger 
longer than second ; tympanum 3 ‘to 3 diameter of eye. 

*Toes 45 sto2 webbed ; outer metatarsals separated nearly to the 
base; tibia 4 to 54 times as long as broad; male with internal 
vocal sacs. 

Interorbital space a little narrower than the upper eye- 

lid; head a little longer than broad; male without 

humeral gland... . . signata, Gthr. 
Interorbital space as broad as or a little narrower than 

the upper eyelid; head as long as broad; male witha 


humeral gland... . &. picturata, Blgr. 
Interorbital space nearly twice as broad as the upper 
eyelid ... &. moellendorffi, Boettg. 


**Toes not more than 2 2 webbed ; outer metatarsals separated nearly 
to the base ; first finger much longer than second ; head as long 
as broad or; broader than long; male with external vocal sacs 
and a humeral gland. 

Toes } to 2 webbed; an outer metatarsal tubercle ; 
tibia 4 to 4} times as long as broad = ... R. glandulosa, Blgr. 
Toes 3 webbed ; no outer metatarsal tubercle ... &. baramica, Boettg. 

***Toes less than t webbed; outer metatarsals bound together in 
basal third. 

Head as long as broad; tibia 3 to 4 times as long as 


broad; toes } webbed; male without vocal sacs, 


without humeral gland od a2 .. ~&.luetuosa, Peters: 
Head longer than broad ; tibia 5 times as long as broad ; 
toes} webbed... ... RR. debussyt, v. Kamp. 


B. Tips of fingers dilated into moderate or rather large discs, as large as or 
smaller than those of the toes, the width of which equals at least twice 
that of the narrowest part of the penultimate phalanx. 

1. Discs of fingers smaller than those of the toes ; tibia usually more than 15 
times in length from snout to vent; a glandular dorso- lateral fold; head as 
long as broad or longer than broad ; tympanum 3 3 to once diameter of eye. 

a. Male with large external vocal sacs and a humeral gland ; tibia 4 to 45 
times as long as broad. 
Tibio-tarsal articulation reaching beyond tip of snout ; 
heels strongly overlapping ; tibia 13 to 12 times in 
length from snout to vent... .. &. grisea, v. Kamp. 
Tibio-tarsal articulation reaching eye or “between eye 
and nostril; heels more or less overlapping ; tibia 2 
to a little over 2 times in length from snout to vent... &. krefftiz, Blgr. 
b. Male with vocal sacs internal, exceptionally external but feebly developed ; 
no humeral gland. 
Tibio-tarsal articulation reaching nostril, tip of snout, 
or beyond; heels strongly overlapping ; tibia 4 to 55 


1920.] G. A. BOULENGER : Frogs of the Genus Rana. 127 


times as long as broad, 1} to 1% times in length from 

snout to vent ee . R. papua, Less. 
Tibio-tarsal articulation reaching eye or between eye 

and nostril; heels feebly overlapping; tibia 3} to 4 

times as long as broad, 2 to 2} times in length from 

snout to vent * .. R.daemeli, Stdr. 

2. Dises of fingers as large as those of the toes ; 
no complete dorso-lateral fold ; tibio-tarsal ar- 
ticulation reaching tip of snout or a little be- 
yond ; tibia 3} to 5 times as long as broad, 13 
to 2 times in length from snout to vent ; 
tympanum 3} diameter of eye; male with large 
external vocal sacs and a humeral gland ....__—-&. swinhoana, Blgr. 

3. Discs of fingers as large as or a little smaller than those of toes ; tibio- 
tarsal articulation reaching far beyond tip of snout; tibia 6 to 75 times as 
long as broad, 13 to 14 times in length from snout to vent, tympanum 
3 to 2 diameter of eye ; male with external vocal sacs and no humeral 


gland. 
No dorso-lateral fold; nostril slightly nearer eye than 
tip of snout; tympanum deeply sunk _... ... RR. cavitympanum, Bler. 
Dorso-lateral fold, if present, not extending to sacrum ; 
nostril nearer tip of snout than eye 3s ... R. whiteheadi, Blgr. 


~ Dorso-lateral fold extending to hip; nostril equally 

distant from eyeand from tip of snout, or a little near- 

er latter «a. ies gerbog, Gthr: 

C. Tips of fingers dilated into large c or rather large discs, larger than those 
of the toes, the width of which equals at least twice that of the narrowest 
part of the penultimate phalanx. 

. Glandular dorso-lateral fold more or less distinct, at least anteriorly. 
a. First finger as long as or slightly shorter than second ; tibia 4 to 6 times 
as long as broad. 

a. Male with internal vocalsacs ; dorso-lateral fold feebly prominent and 
usually incomplete. 

Tibio-tarsal articulation reaching beyond tip of snout ; 

toes entirely webbed ; head as long as broad or slight- 

ly longer ; tympanum 2 to 2 diameter of eye; male 

without humeral gland . RR. hosti, Blgr. 

Tibio-tarsal articulation reaching tip of snout or not 

quite so far or a little beyond; toes webbed to the 

discs of the third and fifth; head longer than broad ; 

tympanum 3% to 3 diameter of eye; male without 

humeral gland... . &. chalconota, Schleg. 

Tibio-tarsal articulation reaching nostril or r tip of snout; 

toes 2 webbed ; head as long as broad; snout shorter 

than « eye; tympanum 3 diameter of eye; male with 

a humeral gland .. ... &. macrops, Blgr. 

8. Male with external vocal sacs and no humeral gland ; tibio-tarsal arti- 
culation reaching beyond tip of snout; toes entirely or nearly entirely 
webbed ; head as long as broad ora little longer. 

Dorso-lateral fold distinct only anteriorly ; tympanum 


2 to 2 diameter of eye ee = ... &.graminea, Bler. 
Dorso-lateral fold narrow, complete; tympanum 3 to 3 
diameter of eye ... ... 2B. monticola, And. 


b. First finger shorter than second ; dorsolateral fold narrow, complete , 
tibio-tarsal articulation reaching beyond tip of snout. 

First finger a little shorter than second; tibia 6 times 

as long as broad, 13 to 13 times in length from snout to 

vent ; toes nearly entirely webbed; head as long as 

broad ; tympanum + to 2 diameter of eye . &. gerbillus, Annand. 
First finger a little shorter than second ; tibia 6 to 6l 

times as long as broad, 14 to 13 times in length from 

snout to vent; toes Wenned to the discs of the third 

and fifth ; head as long as broad or slightly longer ; 

tympanum 2 to 2 diameter of eye — ... &, luzonensis, Bler. 
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First finger much shorter than second; tibia 1? times 
as length from snout to vent; toes nearly entirely 
webbed; head longer than broad ; eg aries ® dia- 
meter of eye ... RR. mearnsii, Stejn. 
2. Glandular dorso-lateral fold absent ; toes entirely or nearly entirely webbed. 
a. Tympanum very distinct, } to + diameter of eye; discs of fingers not 
broader than long. 

a, Tibio-tarsal articulation reaching between eye and nostril ; belly granu- 
late. 

Tibia 5 times as long as broad, 14 times in length from 

snout ) vent; first finger as long as second; tym- 

panum +# + diameter of eye; back smooth ... &. everetti, Blgr. 
Tibia 2} times in length from snout fo vent ; first finger 

longer than second ; tympanum 4 diameter of eye; 

head and back very rough with large tubercles .. RK. ishikava, Stejn. 

8. Tibio-tarsal articulation reaching beyond tip of snout; tibia 13 to 12 

times in length from snout to vent. 

First finger as long as second; tibia 54 to 6 times as 

long as broad; tympanum 2 diameter of eye; belly 

smooth a ... R. crassiovis, Blgr. 
First finger shorter than second ; tibia 6 times as long 

as broad; tympanum 3 diameter of eye; belly granu- 

lates) ep .. &. kampent, Blgr. 
First finger as long as or longer than second , tym- 

panum 3 to 3 diameter of eye; belly granulate ; male 

with external vocal sacs ies ... &. livida, Blyth. 

6. Tympanum more or less distinct, or obscured by granules, not } dia- 
meter of eye; discs of fingers very large, often broader than “long, 
with a transverse groove on the upper surface, corresponding to the 
long horizontal limb of the terminal phalanx ; first finger as long as 
or shorter than second. 

a, Third finger not more than twice as long as snout, first with well- 
developed terminal disc; foot shorter than tibia. 

Snout shorter than eye ; tibio-tarsal articulation reaching 

tip of snout or not quite so far; tibia 33 to 4 times as 

long as broad, 1# to 2 times in length from snout to 

vent; male without vocal sacs . &. ricketti, Blgr. 
Snout as long as eye ; tibio-tarsal articulation reaching 

beyond tip of snout; tibia 4 to 55 times as long as 

broad, 12 to 13 times in length from snout to vent; 

male with external vocal sacs .. &. latopalmata, Blgr. 

g. Third finger more than twice ; as long as snout, 

Vomerine teeth present ; first finger with the tip merely 

swollen ; tibio-tarsal articulation reaching beyond tip 

of snout; tibia 4 to 44 times as long as broad, 13 to 1% 

times in length from snout to vent; foot shorter than 

tibia; male with internal vocal sacs sid .. &. himalayana, Blgr. 
Vomerine teeth present ; first finger with the tip merely 

swollen ; tibio-tarsal articulation reaching nostril or 

tip of snout; tibia 43 to 54 times as long as broad, 

12 to 15 times in length from snout to vent; foot as 

long as or slightly shorter than tibia; male with inter- 

nal vocal sacs ___... Rk. formosa, Gthr. 
Vomerine teeth absent ; first finger with well-developed 

terminal disc ; tibio-tarsal articulation reaching tip of 

snout or slightly beyond; tibia 4 times as long as 

broad, 12 to 13 times in length from snout to vent ; 

foot shorter than tibia at he ... RR. hainanensis, Blgr. 


The classification of the numerous species included in this 
subgenus presents great difficulties. A linear arrangement is best 
based on the degree of specialization of the fingers and toes, as 
expressing the general drift of evolution, and this has been 
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carried out as far as it is possible in a group which is manifestly 
of polyphyletic origin. 
The species may be grouped under ten sections :— 
A. RANAE HOLSTIANAE. Fingers simply obtuse, not at all 
dilated at the end: a projecting rudiment of pollex; 
discs of toes small. 


R. holstt. 


B. RANAE CURTIPEDES. An aberrant type, answering, accord- 
ing to individuals, the definition of both Rana and Hylo- 
vana. 

R. curtipes. 


C. RANAE GRACILES. Fingers with swollen or dilated tips 
without the groove which is present on the feebly dilated 
tips of the toes. 

R. guenthert, R. mortensent, R. latouchii, R. cubitalis, R. adeno- 
pleura, R. gracilis, R. elberti, R. sauteri, R. nigrovittata, R. 
leptoglossa. 


D. RANAE ERYTHREAE. Fingers with discs similar to and not 
larger than those of the toes, which are not twice as 
broad as the penultimate joint ; transverse distal expan- 
sion of terminal phalanx feeble; dorso-lateral fold present. 

R. humeralis, R. miopus, R. oatesii, R. erythraea, R. macrodactyla, 
R. aurantiaca, R. sanguinea, R. temporalis, R. florensis, 
R. nicobariensis, R. varians, R. alticola, R. celebensis, R. 
garoensis, R. nastca. 


EK, RANAE LUCTUOSAE. As in the preceding, but dorso-lateral 
fold absent or reduced to a chain of large warts. 
R. arfaki, R. andersonii, R. schmackent, R. tjimae, R. signata, 
Rk. picturata, R. moellendorfi, R. glandulosa, R. baramuica, 
R. luctuosa, R. debussyt. 


F. RANAE PAPUAE. As in D, but discs of toes at least twice 
as broad as the penultimate joint. 


R. grisea, R. krefftu, R. papua, R. daemeli. 


G. RANAE SWINHOANAE. As in the preceding, but dorso-lateral 
fold incomplete. 
R. swinhoana. 


H, RANAE JERBOAE. Asin F, but hind limb extremely elon- 
gate and dorso-lateral fold present or absent. 


R. cavitympanum, R. whiteheadt, R. jerboa. 


I, RANAE CHALCONOTAE. Fingers with discs similar to those 
of the toes, but larger, with the transverse limb of the 
T-shaped terminal phalanx well developed, but not longer 
than the longitudinal limb; dorso-lateral fold present 
or absent. 
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R. hostt, R. chalconota, R. macrops, R. graminea, R. monticola, R. 
luzonensis, R. gerbillus, R. mearnsii, R. everetti, R. ishikavae, 
R. crasstovis, R. kampent, R. livida. 


K. RANAE FORMOSAE. Discs of fingers larger still, with longer 
transverse limb to the T-shaped terminal phalanx; dorso- 
lateral fold absent. 

R. rickettt, R. latopalmata, R. himalayana, R. formosa, R. hat- 
NaNensis. 


62. Rana holsti. 


Rana holsti, Bouleng., Ann. and Mag. N.H. (6) X, 1892, p. 302; Stej- 
neg., Herp. Fap. p- 105, fig. (1907). 

Rana subaspera, Barbour, Proc. Biol. Soc. Wash. XXI, 1908, p. 180, 
and Proc. N. Engl. Zool. Clus, 1V, 1909, p. 58. 

Babina holsti, Van Denburgh, Proc. Calif. Ac. (4) II], 1912, p. 197. 

Babina subaspera, Van Denburgh, £36. Ps 100.0% 

Vomerine teeth in oblique groups behind the level of the 
choanae, equally distant from each other and from the latter. 

Head moderately depressed, broader than long ; snout rounded, 
feebly projecting beyond the mouth, as long as the eye; canthus 
rostralis obtuse; loreal region nearly vertical, slightly concave ; 
nostril a little nearer the end of the snout than the eye; distance 
between the nostrils equal to the interorbital width, which equals 
or slightly exceeds that of the upper eyelid ; tympanum distinct 
(sometimes nearly hidden in R. subaspera according to Van Den- 
burgh), % to }# the diameter of the eye, 14 to 3 times its distance 
from the latter. 

Fingers moderately long, obtuse, first much longer than the 
second, third longer than the snout, second and third with a dermal 
margin on the inner side; subarticular tubercles strong, prominent ; 
inner metacarpal forming a very prominent knob. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eye and the nostril, the heels meeting or 
not when the limbs are folded at right angles to the body; tibia 3 
times as long as broad, half length of head and body, or less, shorter 
than the fore limb, slightly longer than the foot. Toes with the tips 
dilated into small discs which are longer than broad and with a 
groove separating the upper from the lower surface, 4 or nearly 
entirely webbed, one or two phalanges of fourth free (merely mar- 
gined) ; web separating the outer metatarsals for about 3 of their 
length ; subarticular tubercles strong ; no tarsal fold ; inner meta- 
tarsal tubercle elliptic, not very prominent, * to 3 the length of the 
inner toe; no outer tubercle. 

Back with a few scattered small warts, or (R. subaspera) with 
numerous low, prominent warts; body and limbs with whitish, 
pearl-like excrescences; glandular dorso-lateral fold present or 
absent ; if present, originating above the tympanum and broken zo 
behind : the distance between the folds, on the scapular region, 44 
times in length from snout to vent; a glandular fold from below 
the eye to above the arm. 
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Olive above, sides with blackish spots ; a dark streak from the 
nostril to the eye and a blackish temporal spot; tympanum red- 
dish brown; a light streak from below the eye to the angle of the 
mouth ; limbs with dark cross-bars; hinder side of thighs marbled 
with black. Lower parts dirty white, with brown dots or marb- 
lings, or throat entirely dark brown. 

Males without vocal sacs; a large kidney-shaped gland above 
the axil; light-coloured spine-like asperities on the two inner fingers, 
on the inner side of the arms, and sprinkled over the entire 
chest and throat; the inner metacarpal bone forms a spine which 
may pierce the skin. 

Nasal bones moderately large and separated from each other. 


Measurements of the type specimen, in millimetres. 


From snout to vent on a DE 16) TAO 
Head a se oe 30 ee Tats 
Width of head .. 4c m0 ae aie | 44 
Snout Lt 56 se — repos Tt 
Eye ‘ Si se 30 ele ae els 
Interorbital width 46 ah 36 Bae ie 
Tympanum oe ac 50 che ae 8 
Fore limb ae as Pre a BS GS 
First finger 35 fe a 30 Ho LO 
Second finger .. as ts ae woven 02 
Third finger +0 40 is Ar see ate! 
Fourth finger .. 5% ac ac a 
Hind limb +4 ae oe Sic ee LO 
Tibia ate ae an a Bot shacks 
Foot $0 A ate a1 ae eS 
Third toe “6 ae Se ae ee 27, 
Fourth toe ee ae oc 5D See A> 
Fifth toe nc a6 ae Se on. Se 


Halitat. oo Choo Islands (Okinawa and Onami Oshima). 

According to Van Denburgh, FR. subaspera differs from R. 
holstt only in its more warty skin, and this does not seem to me to 
justify the specific distinction. 

The above description is drawn up from the type specimen, the 
only one I have seen, and from the accounts given by Barbour and 
Van Denburgh, the latter having had the privilege of examining 
an abundant material. 

I believe this remarkable form to be directly derived from rela- 
tives of R. temporaria. I have recently given my reasons for not 
accepting Van Denburgh’s genus Babina (cf. C.R. Ac. Sc. Pans, 
clxv, 1917, p. 98)). 

63. Rana curtipes. 


Rana curtipes, Jerdon, Fourn. As. Soc. Beng. XXII, 1853, p. 532; Bou- 
leng., Cat. Baty. Ecaud. p. 61 (1882), and Faun. Ind., Rept. p. 458 
(1890); Rao, Rec. Ind. Mus. X, 1914, p. 265. 

Pachybatrachus vobustus, Mivart, Proc. Zool. Soc. 1868, p. 557, fig. 

Clinotarsus robustus, Mivart, Proc. Zool. Soc. 1869, p. 227: 

Hylorana curtipes, Jerdon, Proc. As. Soc. Beng. 1870, p. 83. 


LOREM omerine teeth in oblique series or feeble groups on a level 
with the posterior borders of the choanae, sometimes very indistinct 
or absent. 


132 Records of the Indian Museum. [ VOL, xe 


Head large and strongly depressed, as long as broad or a 
little broader than long, broader than the body ; snout rounded or 
obtusely pointed, moderately or feebly projecting, as long as or 
slightly longer than the eye; canthus rostralis distinct; loreal 
region oblique, concave; nostril nearer the tip of the snout than 
the eye; distance between the nostrils equal to or less than the 
interorbital width, which is equal to or greater than that of the 
upper eyelid; tympanum very distinct, ? to once the diameter of 
the eye, close to it or separated from it by a space not exceeding 
+ its diameter. 

Fingers rather slender, swollen at the end, first longer than 
the second, third usually longer than the snout; subarticular tu- 
bercles large and very prominent. 

Hind limb rather short and thin; tibio-tarsal articulation 
teaching the tympanum or the eye, heels meeting or feebly over- 
lapping when the limbs are folded at right angles to the body ; tibia 
4 to 43 times as long as broad, 2} to 23 times in length from snout 
to vent, much shorter than the fore limb, a little longer than the 
foot. Toes rather short, the tips dilated into very small discs 
which are longer than broad, with or without a feeble groove 
between the upper and the lower surface, 2 to nearly entirely 
webbed, the web extending to the discs of the third and fifth, and 
penetrating about 2 down between the outer metatarsals ; subarticu- 
lar tubercles moderately large, very prominent; no tarsal fold; 
inner metatarsal tubercle oval, very prominent, 2 to } the length of 
the inner toe; no outer tubercle, 

Skin smooth ; a narrow but rather prominent glandular dorso- 
lateral fold, from above the tympanum to the groin; another, 
oblique, behind the tympanum to above the fore limb; the distance 
between the dorso-lateral folds, or the sacral region, 4 to 1 the 
length of head and body. 

Grey, pale brown, or crimson above, with or without scattered 
small black spots, the sides darker brown to black; a blackish 
oblique spot or band below the eye; the temporal region sometimes 
lighter than the sides behind it ; upper lip with a blackish margin ; 
limbs dark purplish brown, without cross-bands; light brown to 
dark brown beneath, black in the young. 

Males with internal vocal sacs; the fore limb more robust; 
a small patch of grey velvety rugosities on the inner metacarpal 
tubercle and on the inner side of the first finger. 

Nasal bones moderately large, separated from each other 
and from the ethmoid, which is exposed and truncate in front; 
frontoparietals broad and flat; zygomatic branch of the squamosal 
not longer than the posterior. ‘Terminal phalanges feebly ex- 
panded at the end. 

Tadpole remarkable for the presence of a more or less distinct 
oval parotoid gland on each side, which persists in the young 
and sometimes even in half-grown specimens; the tail obtusely 
pointed and about 13 times as long as the body, Beak edged with 
black ; labial teeth in 8 upper and 8 lower series, the outer upper 


1920. |] G. A. BOULENGER: Frogs of the Genus Rana. 133 


marginal, followed by 2 uninterrupted series and 5 series on each 
side, the lower all long and uninterrupted or only the innermost 
narrowly interrupted; lower lip and sides of upper bordered by 
papillae. Dark brown, with small black spots on the tail. 

Eggs very small, measuring I to 14 millim. in uterus of females 
75 to 85 millim. long from snout to vent. 


Measurements, in millimetres. 


Te 2: a 4. 5 6. fc 8. 
of Ce g + + + ¢ + 

From snout to vent 55 42 76 75 64 85 75 63 
Head 27 15 27 26 24 ZY) 25 22 
Width of head 21 15 30 2 24 31 28 25 
Snout 8 5 9 9 8 9 9 7 
Eye ; Wee 7 5 9 9 8 9 9 7 
Interorbital width Asch) AlGn ue 8 6 9 9 6 
Tympanum 6 5 7 7 6 7 7 6 
Fore limb 35 azo Ae Agee CASTES Srey) AR az 
First finger 6 5 II IO 8 TI 10 

Second finger 5 Ae aS 3 i 9 8 7 
Third finger 8 Cay 7! II 10 13 13 if) 
Fourth finger ae 6 A'5 9 8 7 9 8 Gj 
Hind limb Ne tele TAL Se LOOmELOS SOME EC EsLOS 88 
Pibia = he: 17 34. 38 28 37 33 28 
Booth ... a See OT 16 33 30 26 33 30 25 
Third toe er a 9 7 16 14 12 16 15 12 
Fourth toe et as 15 II 23 22 19 26 23 18 
Fifth tee i Lae 7 16 15 12 17 15 12 


1-5. Malabar. 6. Sircee,S. Canara. 7. Piermerd, Travancore. 8. ? (type of 
Pachybatrachus robustus). 


Habitat. Malabar hills, from Canara to Travancore. 

This Rana is unlike any other in form, suggesting Lepto- 
brachium hasseltit. It might as well be placed in the subgenus 
Rana, with which some specimens agree entirely in the shape of the 
toes, whilst others show a groove on the terminal discs, thus con- 
stituting a connecting link between the subgenera Rana and Hylo- 
yvana. ‘The presence of a parotoid gland in the larva and young is 
peculiar to some of the species included in the latter subgenus, e.g. 
R. alticola, and this consideration has determined its allocation. The 
coloration is also unique in the genus Rana in the upper parts being 
lighter than the lower, and in the temporal region being some- 
times lighter than the sides; thus standing in comparison to R. 
temporalts like positive and negative in photography. 

[The young frog of this species frequently attains a relatively 
large size before losing the vestiges of its tail. N. A.] 


64. Rana guentheri. 


Hylarana albolabris, part., Ginth, Cat. Batr. Sal. p. 143 (1858). 
2 Se malabarica (non D.et B.), Steind. Novara, Amph., p. 48 
1867). 

Rana guentheri, Bouleng. Cat. Batr. Ecaud. p. 48, pl. iv, fig. 2 (1882) : 
Boettg. Ber. Offend. Ver. Nat. 1888, p. 95; Bouleng. Proc. Zool. 
Soc. 1897, p. 481; Wolterst. Abh. Mus. Magdeb. 1, 1906, p. 144. 

Rana elegans, Bouleng. Cat. p. 59, pl. v, fig. 1. 

Rana guentheri, part., Bouleng. Ann. Mus. Genova (2) XIII, 1893, 


P- 331. 
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Vomerine teeth in long and strong, more or less oblique series 
between the choanez, touching the anterior corners of the latter. 

Head much depressed, a little longer than broad; snout 
acutely or obtusely pointed, strongly projecting beyond the mouth, 
longer than the eye; canthus rostralis distinct; loreal region 
moderately oblique, concave ; nostril much nearer the tip of the 
snout than the eye; distance between the nostrils equal to or a 
little greater than the interorbital width, which equals or a little 
exceeds that of the upper eyelid; tympanum very distinct, 3 to © 
the diameter of the eye, 2 to 3 times its distance from the latter. 

Fingers rather long, the tips swollen, first longer than the 
second, third longer than the snout; subarticular tubercles rather 
large, prominent. 

Hind limb long, the tibio-tarsal articulation reaching between 
the eye and the tip of the snout. the heels strongly overlapping 
when the limbs are folded at right angles to the body ; tibia 4 to 
5 times as long as broad, 1% to 2 times in length from snout to 
vent, shorter than the fore limb, as long as or a little longer or a 
little shorter than the foot. ‘Toes rather long, the tips dilated into 
very small discs with a groove separating the upper from the lower 
surface, ? webbed, 2 phalanges of fourth free, the web reaching the 
dises of the third and fifth and penetrating almost to the base of 
the outer metatarsals ; subarticular tubercles rather small, promi- 
nent ; no tarsal fold; inner metatarsal tubercle oval, feebly promi- 
nent, 4 to 2 the length of the inner toe; a very small and some- 
times rather indistinct outer tubercle. 

Skin smooth; a narrow or rather broad glandular dorso-lateral 
fold from above the tympanum to the groin, the distance between 
these folds ¢ to 5 the length of head and body; another fold from 
below the eye to the shoulder. Lower parts smooth. 

Greyish brown or reddish brown above, back uniform or with 
dark brown spots; a dark brown or black streak or band on each 
side of the head and back, passing through the eye and bordering 
the dorso-lateral fold; tympanum dark brown or reddish brown, 
edged with white in front and behind; limbs with dark cross- 
bands; hinder side of thighs marbled black and yellow. Lower 
parts white, throat or breast usually brown or mottled with brown. 

Males with an external vocal sac on each side of the throat 
and a large flat gland at the base of the arm. 

Nasal bones small, oblique, widely separated from each other 
and from the ethmoid, which is largely exposed and truncate in 
front; zygomatic branch of squamosal rather long. ‘Terminal 
phalanges feebly expanded at the end. 


Measurements, tn millimetres. 


I 3 4. ise 6. i 8. 9. 

Es Gist fe J J + + 
From snout to vent .. 83 62 80 60 65 68 75 {2 Jo 
Head So ez 22 2 22 21 23 26 23 23 
Width of head Soy os 19 26 20 C 20 24 20 BL 
Snout AY Bye 12 9 II 8 8 10 9 IO 
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Ls 2; 3. 4 5 6. 7 8 9. 

¢ + cS og $ ct ea ¥ + 
Eye SE 9 7 9 7 7 7 8 8 8 
Interorbital width .. 5 4 5 4 5 5 5 5 4 
Tympanum aes Al 535 6 5 5 6 5 5 6 
Fore limb .. ao) 0 36 49 36 42 41 48 42 42 
First finger ee mer 9 12 9 10 10 12 II 10 
Second finger a 10 8 10 7 8 8 IO 9 9 
Third finger eu WLAl II 14 10 12 12 13 12 12 
Fourth finger ae lO 7 10 7 9 8 9 9 9 
Hind limb .. a 25 OV a 1200) TOD TOOsu eLLS.) aro 115 ITS 
Tibia + -. 42 Ban GAS 31 35 37 39 36, . 36 
Foot .s geste eat ty gee 35n 37 Al BE ene 
Thirdtoe .. ie ey 18 25 18 19 20 23 20 21 
Fourth toe.. oe 2 29 38 29 30 33 35 32 32 
BitthHetOe ars gee Wer) 21 2 20 22 23 25 22 22 


I-2. Amoy (types). 3-5. Man Son Mts., Tonkin. 6. Chang Nam, Anam. 7-9. 
? (types of R. elegans). 


Habitat. China (Hong Kong, Canton, Amoy, Hainan, Sze 
Chuen), Tonkin, and Anam. 


65. Rana mortenseni. 


Rana guentheri, part., Bouleng. Ann. Mus. Genova (2) XIII, 1893, 

Eph en one Bouleng. Ann. and Mag. N.H. (7) XII, 1903, p. 219. 

Rana nigrovttata (non Bouleng.), Malcolm Smith, Fourn. N. H. Soc. 
Szam, II. 1916, p. 42, pl. — . 

Vomerine teeth in small groups between the choanee or short 
oblique series usually extending beyond the level of their pos- 
terior borders, nearer to each other than to the latter. 

Head much depressed, as long as broad; snout rounded, 
feebly projecting beyond the mouth, as long as the eye; canthus 
rostralis distinct ; loreal region moderately oblique, concave ; nostril 
a little nearer the tip of the snout than the eve; distance between 
the nostrils greater than the interorbital width, which equals that 
of the upper eyelid; tympanum very distinct, ? to ; the diameter 
of the eye, 4 times its distance from the latter. 

Fingers moderately long, the tips swollen, first longer than the 
second, third longer than the snout; subarticular tubercles rather 
large, prominent. 

Hind limb long, the tibio-tarsal articulation reaching the 
nostril or the tip of the snout, the heels strongly overlapping when 
the limbs are folded at right angles to the body; tibia 4 to 44 
times as long as broad, 1? to 2 times in length from snout to 
vent, shorter than the fore limb, as long as or slightly longer than 
the foot. ‘Toes rather long, the tips dilated into small discs with 
a groove separating the upper from the lower surface, ? to nearly 
entirely webbed, I or 2 phalanges of fourth free, the web reaching 
the discs of the third and fifth and penetrating almost to the base 
of the outer metatarsals; subarticular tubercles rather small, pro- 
minent; no tarsal fold; inner metatarsal tubercle oval, feebly pro- 
minent, 2 to } the length of the inner toe; a small round outer 
tubercle. 
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Skin more or less distinctly granulate above, with or without 
small flat warts; a rather broad and very prominent glandular 
dorso-lateral fold from above the tympanum, sometimes inter- 
rupted on the iliac region; the distance between the folds, on the 
back, $ the distance from snout to vent; a second glandular fold 
from below the eye to the shoulder. Lower parts smooth. 

Brown above, darker on the sides; a dark streak from the 
tip of the snout, through the eye, along the outer border of the 
dorso-lateral fold ; limbs with dark cross-bands. Throat and breast 
brown, belly white. 

Males with internal vocal sacs. Fore limbs strong and with 
an oval gland at the base of the arm; a strong pad on the inner 
side of the first finger. 

Skull as in R. guenthert. 

The tadpole has been described by Malcolm Smith as that of 
R. nigrovittata. Tail about twice as long as the body, bluntly 
pointed. Beak broadly edged with black and finely serrated ; 
upper lip with a long continuous row of horny teeth, followed by 
a second row broadly interrupted by the beak; lower lip with 3 
long rows of teeth, the innermost narrowly interrupted in the 
middle, and with a double row of papille. 


Measurements, in millimetres. 


i Ds 3. 4. 5 6. 

cd g ? e cd $ 
From snout to vent 61 71 68 67 50 50 
Head - 22 25 23 23 18 17 
Width of head .. 22 D3 23 23 18 17 
Snout sc 7 9 8 8 6 6 
Eye as FW 9 8 8 6 6 
Interorbital width 4 6 4 4 3 3 
Tympanum 4 6 5 5 4 4 
Fore limb 36 45 2 42 33 31 
First finger ee 8 II 9 10 7 7 
Second finger .. ae 6°5 9 8 8 6 6 
Third Anger ~~ - as 10 12 TI 12 8 8 
Fourth finger .. Bi 6 8 6 7 6 5 
Hind limb ae Ae TOO ML AN eT OnE 80 81 
Tibia : Me. 33 40 37 38 25 26 
Foot oe ae 32 38 33 35 24 24 
Third toe a6 ae 17 21 Ly, 18 12 12 
Fourth toe ue 3 2 32 27 2 21 2I 
Fifth toe 5c Alc 13 22 18 21 15 14 


1. Koh Chang Id., S.E. Siam (type). 2—4. Koh ChangId. 5—6. N. Siam. 


Habitat. Siam and Karin hills between Siam and Burma. 

Distinguished from R. guentheri by the more posterior position 
of the vomerine teeth, the shorter snout, the larger discs of the 
toes, and the absence of external vocal sacs. 


66. Rana latouchii. 


Rana latouchii, Bouleng. Proc. Zool. Soc. 1899, p. 167, pl. xix, fig. 1, and 
Ann. and Mag. N.H. (8) 1V, 1909, p. 495; Werner, Mitth. Nat. Mus, 
Hamb. XXX, 1913, p» 47. 
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Vomerine teeth in oblique groups or short series between the 
choane, extending more or less beyond the level of their posterior 
borders. 

Head much depressed, as long as broad or slightly ionger than 
broad ; snout rounded or obtusely pointed, projecting more or less 
beyond the mouth, as long as or slightly shorter than the eye; 
canthus rostralis distinct ; loreal region feebly oblique, concave ; 
nostril nearer the end of the snout than the eye; distance between 
the nostrils greater than the interorbital width, which equals or is 
a little less than that of the upper eyelid; tympanum very dis- 
tinct, } to 2 the diameter of the eye and 3 to 5 times its distance 
from the latter. 

Fingers rather slender, with feebly swollen tips, first longer 
than the second, third much longer than the snout; subarticular 
tubercles large, very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eye and the tip of the snout, the heels 
overlapping when the limbs are folded at right angles to the body ; 
tibia 4 to 44 times as long as broad, about twice in length 
from snout to vent, shorter than the fore limb, as long as or 
slightly shorter than the foot. Toes rather slender, the tips 
dilated into very small discs with a groove between the upper and 
the lower surface, # to ? webbed, 2 or 3 phalanges of fourth free; 
outer metatarsals separated nearly to the base; subarticular 
tubercles moderate, very prominent; no tarsal fold; inner meta- 
tarsal tubercle oval or elliptic, prominent, 2 to } the length of the 
inner toe; a very prominent, round outer tubercle. 

Upper parts smooth or finely granulate, some males rough with 
small spinose tubercles; a very prominent and very broad glandu- 
lar dorso-lateral fold, from above the tympanum, broken up behind 
the sacral region, its greatest width at least equal to that of the 
upper eyelid; the distance between the folds, on the back, 1 to 1 
the length from snout to vent ; two strong glands behind the 
angle of the mouth; lower parts smooth, 

Greyish olive or pale brown above, uniform or with irregular 
darker spots ; sides with black spots ; a dark streak on the canthus 
rostralis and, usually, a dark temporal blotch, which may be con- 
tinued along the side of the body ; a white streak on the upper lip; 
limbs with dark cross-bands ; hinder side of thighs with black spots. 
Lower parts white, uniform or with some greyish spots on the 
throat and breast. 

Males with internal vocal sacs, with very thick fore limbs and 
a strong pad on the inner side of the first finger, covered with a 
yellowish velvet-like horny layer. 

Nasal bones rather small, widely separated from each other 
and from the frontoparietals ; ethmoid exposed in front. Terminal 
phalanges feebly expanded at the end. 
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Measurements, in millimetres. 


I. 2. Se 4. Be 6. We 8. 
Cr oe e of of fof fo & 
From snout to vent 37 37 45 A7 43 42 40 55 
Head ae 13 13 14 17 15 15 15 19 
Width of head 3} 13 14 17 5 15 14 19 
Snout Be 4 4 5 6 Bibel sap sch® WG) ake Ogee 
Eye . 5 ASS 6 BS ay £55 boyy 55m eekOSS 
Interorbital width 3 3 SOG, BPR BOS 4°5 
Tympanum .. TASER PES), Vets) Ba Wi. Stes 4°5 
Fore limb 26 2 30 29 27 27 27 34 
First finger 5 5 7 7, 5°5 6 535 8 
Second finger 4 4 §o8 5 45 5 ais (9) 
Third finger .. 7 6 8 8 7 7 7 10 
. Fourth finger 4 3 5 5 4 45) 4 5 
Hind limb 64 59 75 73 69 70 66 86 
Tibia 19 19 23 2 21 22 20 27 
Foot 21 19 24 24 22 22 21 27 
Third toe Ta 10 13 13 12 12 12 14 
Fourth toe 18 17 20 20 19 19 17 22 
Fifth toe It 10 13 14 13 12 12 15 


I-3. Kuatun, Fokien (types). 4-8. Fuhosho, Formosa. 


Habitat. China (N.W. Fokien) and Formosa. 


67. Rana cubitalis. 
Rana cubitalis, Malcolm Smith, Fourn. N.A. Soc. Siam, 11, 1917, p. 277. 


Vomerine teeth in two short, slightly oblique series just behind 
the level of the choanz, equally distant from them and from each 
other. 

Head much depressed, as long as broad; snout obtusely 
pointed, strongly projecting beyond the mouth, a little longer than 
the eye; canthus rostralis strong; loreal region oblique, deeply 
concave; nostril equally distant from the eye and from the tip 
of the snout; distance between the nostrils greater than the 
interorbital width, which is a little less than that of the upper 
eyelid; tympanum very distinct, nearly as large as the eye and 
close to it. 

Fingers rather slender, merely swollen at the end, first much 
longer than the second, third longer than the snout; subarticular 
tubercles moderately large, very prominent. 

Hind limb long, the tibio-tarsal articulation reaching a little 
beyond the tip of the snout, the heels strongly overlapping when 
the limbs are folded at right angles to the body; tibia 44 times 
as long as broad, 1? times in length from snout to vent, as long 
as the fore limb, longer than the foot. Toes moderately long, 
the tips dilated into small discs which are a little longer than 
broad, with a feeble groove between the upper and lower surface, 
extensively webbed, the membrane reaching the discs of the third 
and fifth but reduced to a narrow fringe on the penultimate 
phalanx of the fourth and separating the outer metatarsals down 
to their basal fourth; subarticular tubercles moderately large, 
very prominent ; no tarsal fold; inner metatarsal tubercle elliptic, 
* the length of the first toe; a prominent outer tubercle. 
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Skin of upper parts rough with very small granules intermixed 
with small glands irregular in size; some of the glands confluent 
into longitudinal folds on the hind limbs ; a moderately broad but 
very prominent glandular dorso-lateral fold from above the tym- 
panum to the hip, somewhat broken up behind the sacral region ; 
these folds, as well as the glands on the upper parts and on the 
sides of the belly, closely studded with very minute spinules. Lower 
parts smooth, with feebly prominent granules on the posterior part 
of the belly and of the thighs. 

Light olive (in life, according to Malcolm Smith) above and 
on the sides, with an irregular chain of small black spots along 
each flank; a dark streak along the canthus rostralis and dark 
spots on the lips: tympanum dark brown; limbs with dark cross- 
bars; back of thighs marbled with dark brown. Lower parts 
whitish. 

Male with internal vocal sacs and a round flat gland on each 
side of the breast, in front of the base of the arm; fore limb very 
strong, with a strong pad on the inner side of the first finger ; 
this pad covered with fine velvet-like nuptial excrescences which 
extend as a broad band on the inner side of the fore-arm, expand- 
ing into a large round gland near its articulation with the arm. 


Measurements of the type specimen, in millimetres. 


From snout to vent ae a ah Go, 7hO) 
Head.. Bt: a ae bts eee 22 
Width of head .: a8 ss ae 2 
Snout ae ae a ee) 
Hye .. e Be eS: 3 Treen Wali 
Interorbital width es aa ae 
Tympanum 5. 
Fore limb 

First finger 

Second finger 
Third finger 
Fourth finger 

Hind limb 
@ibiay.. 

IDOE oe 

Third toe 

Fourth toe ae as ae hs 
Fifth toe : 2 


Habitat. Doi Nga Chang, N. Siam, at about 1600 ft. eleva- 
tion. Described from the type specimen (male) presented by Dr. 
Malcolm Smith to the British Museum. 
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68. Rana adenopleura. 


Rana adenopleura, Bouleng. Ann. and Mag. N.H (8) IV, 1909, p. 492. 


Vomerine teeth in small oblique groups between the choane, 
nearer to each other than to the latter. 

Head as long as broad, moderately depressed ; snout obtusely 
pointed, feebly projecting beyond the mouth, as long as the eye; 
canthus rostralis obtuse; loreal region moderately oblique, concave ; 
nostril equidistant from the eye and from the tip of the snout; 
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distance between the nostrils greater than the interorbital width, 
which is a little less than that of the upper eyelid; tympanum 
very distinct, 3 to 3 the diameter of the eye and 2 to 4 times its 
distance from the latter. 

Fingers rather slender, with slightly swollen tips, first a little 
longer than the second, third longer than the snout; subarticular 
tubercles strong, prominent. 

Hind limb tong, the tibio-tarsal articulation reaching the tip 
of the snout or between the eye and the tip of the snout, the heels 
strongly overlapping when the limbs are folded at right angles to 
the body ; tibia 3 to 4 times as long as broad, a little less than 
twice in length from snout to vent, a little shorter than the fore 
limb, as long as the foot. Toes slender, the tips dilated into small 
discs with a groove separating the upper from the lower surface, 
1 to 2 webbed, 2 or 3 phalanges of fourth free, the web separating 
che ker metatarsals almost to the base; subarticular tubercles 
moderate; no tarsal fold; inner metatarsal tubercle oval, 3 or 2 
the length of the inner toe; a more or less distinct, small, round 
outer tubercle. 

Skin smooth ; a moderately broad, very prominent glandular 
dorso-lateral fold from above the tympanum to the groin; the 
distance between the folds, or the back, 44 to 54 times in length 
from snout to vent. 

Greyish brown above, with or without darker spots or mar- 
blings, with or without a light vertebral line; a more or less dis- 
tinct dark band on each side of the head, passing through the eye; 
a whitish streak along the upper lip; dorso-lateral fold dark edged ; 
limbs with dark cross-bars ; hinder side of thighs yellowish, spotted 
or marbled with brown or black. Lower parts white, throat some- 
times brownish. 

Males with internal vocal sacs and a very large flat gland on 
each side above and behind the shoulder ; first finger with a feeble 
pad on the inner side, covered with a velvet-like greyish layer. 

Nasal bones large and in contact with each other, separated 
from the frontoparietals, which do not cover the ethmoid in front ; 
zygomatic branch of squamosal not longer than the posterior. 
Terminal phalanges with feeble transverse expansion. 


Measurements of type specimens, in millimetres. 


Tie De 5k 4. 

fof oi of + 
From snout to vent “Ke Ae 52 52 52 55 
Head .. 26 Ad a 18 18 18 18 
Width of head .. a ae 18 18 18 18 
Snout. 5% =e sot 6 6 6 6 
Eye oe ae 6 6 6 6 
Interorbital width ae P 3 3 3 3 
Tympanum : 36 Ae 5 4 4 4 
Fore limb xe Ae ie 33 31 31 32 
First finger ae ue om (py | o) 6 7 
Second finger we 5 ae 6 sols Ils) = EL6' 
Third finger * at ae IO fe) 9 10 
Fourth finger .. 5c et 5 5 5 6 
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I 2, 3 4 

a a a 2 
Hind limb ots oe Me: 87 87 gt 89 
Tibia .. hee Pe 2s 28 27 2 28 
HOOtmrer. 8 Ss a 28 27 29 28 
Third toe ae se ae 16 15 iy 16 
Fourth toe es ate 4 25 24 25 24 
Fifth toe ats v ie 17 15 18 16 


Habitat, Fudacho village, Formosa, altitude about 4,000 feet. 
But for the digital dilatations this species resembles very 
closely R. pleuraden, from which it is probably derived. 


69. Rana gracilis. 


Rana gracilis, Gravenh. Delic. Mus. Zool. Vratisl. p. 45, pl. viii, fig. 3 
(1829); Bouleng. Faun. Ind., Rept. p. 456 (1890); W. Sclater, Pyoc. 
Zool. Soc. 1892, p. 345. 

Limnodytes macularius, Blyth, Fourn. As. Soc. Beng. XXIII, 1854, 


Pai eiea) tapi part., Ginth. Cat. Batr. Sal. p. 11 (1858). 
Hylorana macularia, Giinth. Rept. Brit. Ind. p. 425, pl. xvi, fig. c (1864). 
Rana macularia, Bouleng. Cat. Batr. Ecaud. p. 60 (1882). 

Vomerine teeth in short oblique series between the choane, 
nearer to each other than to the latter. 

Head moderately depressed, as long as broad or longer than 
broad ; snout obtusely pointed, projecting beyond the mouth, as 
long as or a little longer than the eye; canthus rostralis obtuse ; 
loreal region feebly oblique or nearly vertical, concave: nostril a 
little nearer the tip of the snout than the eye; distance between the 
nostrils equal to or a little greater than the interorbital width, which 
equals or a little exceeds that of the upper eyelid; tympanum 
very distinct, 3 to 3 the diameter of the eye, close to it or sepa- 
rated from it by a space not exceeding 4 its diameter. 

Fingers long and slender, merely swollen at the end, first longer 
than the second, third much longer than the snout ; subarticular 
tubercles large, very prominent. 

Hind limb long and slender, the tibio-tarsal articulation reach- 
ing the nostril, the tip of the snout, or a little beyond, the heels 
strongly overlapping when the limbs are folded at right angles to 
the body ; tibia 4 to 44 times as long as broad, 12 to 18 times in 
length from snout to vent, shorter than the fore limb, as long as 
or slightly shorter than the foot. Toes long and slender, the 
tips dilated into very small discs, which are a little longer 
than broad and with a groove separating the upper from the 
lower surface, } webbed, 3 phalanges of fourth and 2 of third and 
fifth free; outer metatarsals separated by web nearly to the base; 
subarticular tubercles rather small but very prominent; no tarsal 
fold; inner metatarsal tubercle oval, 1 to 4 the length of the 
inner toe; a round outer metatarsal tubercle. 

Skin smooth or feebly granulate above ; a moderate or rather 
broad glandular dorso-lateral fold, from above the tympanum to the 
groin ; the distance between the dorso-lateral folds, on the back, 
% to ithe length of head and body; another glandular fold from 
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below the eye to the groin, sometimes broken up on the body. 
Lower parts smooth. 

Pale brown above, sides of head and body dark brown ; some 
dark brown or black spots on the middle of the back, sometimes 
confluent into a vertebral band bifurcating on the sacral region ; 
dorso-lateral glandular folds pale brown or whitish, edged with a 
black streak which extends to the tip of the snout; tympanum 
often reddish brown; upper lip and lateral glandular fold white ; no 
dark cross-bars on the limbs, but sometimes a blackish streak along 
the outer side of the tibia ; hinder side of thighs marbled black and 
white. Lower parts white, sometimes spotted with brown on the 
throat. 

Males with not much developed external vocal sacs below 
the angles of the mouth. 

Nasal bones small and narrow, separated from each other and 
from the frontoparietals ; ethmoid largely exposed above, pointed 
and produced between the nasals; zygomatic branch of squamosal 
not longer than the posterior. Termina! phalanges feebly expand- 
ed at the end. 

Eggs small, 14 millim. in diameter. 


Measurements, 1n millimetres. 


ile 2. 2 ae Re 

o g $ $ z 
From snout to vent ae coo! SO) 64 60 47 Al 
Head He Se Bo its} 22 19 16 15 
Width of head, a Sea TO 19 19 15 14 
Snout 50 fo one ti 9 7 6 6 
Eye ig Se a AO 7 6 6 6 
Interorbital width si a ate 5 4 4 3 
Tympanum .. ae cae aS 5 5 4 4 
Fore limb .. ae Soe 1S) 40 40 32 27 
First finger .. ai Bom ue) 10 10 7 6 
Second finger ae i. hOSG eo 8 6 5 
Third finger .. ae ae io, 12 12 9 8 
Fourth finger ni eno 7 8 6 5 
Hind limb .. a Se OO LOS OS QI 73 
Tibia fs ss Ae 28 34. 34. 28 24 
Foot S3 iS : Fre 34 35 29 25 
Third toe .. 36 oe NS 18 19 15 13 
Fourth toe .. a ey | 29 29 24 21 
Fifth toe be ale am 1S 22 21 16 14 


1-4. Ceylon. 5. Diyatalawa, Ceylon. 
Habitat. Ceylon. 


70. Rana elberti. 
Rana elberti, Roux, Zool. Fahrb., Syst. XXX, 1911, p. 504. 

Vomerine teeth in oblique groups between the choanee and ex- 
tending somewhat beyond the level of their posterior borders, 
nearer to each other than to the latter. 

Head as long as broad, less depressed than in R. vartans ; snout 
truncate, feebly projecting beyond the lower jaw, as long as the 
eye; canthus rostralis rounded; loreal region vertical, feebly con- 
cave; nostril nearer the tip of the snout than the eye; interorbital 
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space as broad as the upper eyelid; tympanum # the diameter of 
the eye, close to it. 

Fingers moderately long, the tips feebly dilated, without dis- 
tinct discs, first longer than the second. 

Hind limb long and slender, tibio-tarsal articulation reaching 
beyond the tip of the snout ; tibia 2 the length of head and body. 
Toes nearly entirely webbed, the tips dilated into small but distinct 
dises; subarticular tubercles prominent; no tarsal fold; inner 
metatarsal tubercle oval, prominent ; a smaller, oval outer tubercle. 

Skin of upper parts smooth or rather rough; a very narrow 
dorso-lateral fold. Lower parts smooth. 

Uniform olive above; a rather broad brown streak below 
the canthus rostralis; a large brown temporal spot; limbs with 
brown cross-bands ; hinder side of thighs with large black spots in 
a white network. Lower parts uniform yellowish white. 

From snout to vent 48 millim. 

Habitat. TUliwaki Island, Sunda Islands. 

This species has been compared with R. florensis and R. varians 
but it appears to me, judging from the description, to be more 
nearly allied to R. guenthert and R. graculis. 


71. Rana sauteri. 


Rana sauteri, Bouleng. Ann. and Mag. N.H. (8) IV, 1909, p. 493. 


Vomerine teeth in strong oblique series originating between 
the choane and extending considerably beyond the level of their 
posterior borders. 

Head as longas broad, much depressed ; snout rounded, feebly 
projecting beyond the mouth, as long as the eye; canthus rostralis 
obtuse; loreal region not very oblique, slightly concave; nostril 
a little nearer the tip of the snout than the eye; distance between 
the nostrils greater than the interorbital width, which is a little 
less than that of the upper eyelid; tympanum very distinct, 3 to 2 
the diameter of the eye, and 2 to 4 timesits distance from the 
latter. 

Fingers rather slender, with distinctly swollen tips, first as 
long as the second, third longer than the snout; subarticular tu- 
bercles strong, very prominent. 

Hind limb long, the tibio-tarsal articulation reaching the tip of 
the snout or a little beyond, the heels strongly overlapping when 
the limbs are folded at right angles to the body; tibia 4$ to 54 
times as long as broad, 12 to 12 times in length from snout to vent, 
a little shorter than the fore limb, slightly longer than the foot. 
Toes slender, the tips dilated into small discs with a groove 
separating the upper from the lower surface, } webbed, the web ex- 
tending to the discs of the fourth and fifth, leaving 2 phalanges of 
fourth free, and separating the outer metatarsals almost to the 
base; subarticular tubercles large and prominent ; no tarsal fold; 
inner metatarsal tubercle oval, very prominent, } to 2 the length 
of the inner toe; a small round outer tubercle. 
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Skin smooth or finely shagreened above; a very narrow glan- 
dular dorso-lateral fold, from above the tympanum to the groin ; 
the distance between the folds, on the back, + to } the length of 
head and body. Lower parts smooth. 

Pale grey or greyish brown above, uniform or with small 
brown or black spots; a more or less distinct dark bar between the 
eyes; sometimes a dark ~ between the shoulders; a dark brown 
or black canthal streak and a large temporal spot of the same 
colour involving the tympanum; limbs with dark cross-bars. 
Lower parts white, throat and breast closely spotted or marbled 
with grey or brown. ; 

Male unknown. 

Nasal bones rather small, oblique, separated from each other 
and from the frontoparietals, which do not cover the ethmoid in 
front. 


Measurements of types, in millimetres. 


From snout to vent a ba 57 5D 54 46 
Head .. ae is ne 19 18 18 16 
Width of head .. sk AP 19 18 18 16 
Snout ah ots ae 6 6 6 5 
Eye ees ae a 6 6 6 5 
Interorbital width a3 2 3°50 23350 2375. eS 
Tympanum 2¢ ae ae 4 5 4 4 
Fore limb oe a a 36 36 33 By 
First finger 5¢ ot a6 6 6 6 5 
Second finger .. fs he 6 6 6 5 
Third finger a0 ae An 8 9 8 7 
Fourth finger ye 5 ae 6 6 6 5 
Hind limb 5c ae ae <tc. ak LOO 98 04 80 
Tibia ate fe a 33 32 31 26 
Foot a0 tic Bc 32 31 29 24. 
Third toe aC oc a 17 17 16 13 
Fourth toe 3t sit 36 25 25 24 20 
Fifth toe Sh a ae 19 19 18 16 


Habitat. Kanshirei Village, Formosa, about 2,000 feet. 
But for the less oblique loreal region and the dilated toes, 
this species resembles strikingly R. japonica. 


72. Rana nigrovittata. 
Limnodytes nigrovittatus, Blyth, Fourn. As. Soc. Beng. XXIV, 1855, 
Pp: tc: 

Rana nigrovittata, part., W. Sclater, Proc. Zool. Soc. 1892, p. 345: 
Rana nigrovittata, Bouleng. Ann. Mus. Genova (2), XIII, 1893, p. 334, 
and Ann.and Mag. N.H. (7), XII, 1903, p. 186; S. Flower, Proc. 
Zool. Soc. 1899, p. 896; Bouleng. Faun. Mal. Pen., Rept. p. 242 

(1913); Annand, Mem. As. Soc. Beng. V1, 1917, pp. 140, 144. 
Vomerine teeth in oblique groups or short series on a level 
with or just behind the posterior borders of the choanz, equally 
distant from each other and from the latter, or nearer each other. 
Head as long as broad, much depressed; snout rounded or 
obtusely pointed, more or less projecting beyond the mouth, as 
long as the eye; canthus rostralis distinct; loreal region feebly 
oblique or nearly vertical, deeply concave ; nostril equally distant 
from the eye and from the end of the snout or a little nearer the 
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latter; distance between the nostrils equal to or a little greater 
than the interorbital width, which is equal to or a little less than 
that of the upper eyelid; tympanum very distinct, s to » the dia- 
meter of the eye, 1} to 3 times as long as its distance from the 
latter. 

Fingers moderately long, with the tips swollen into very small 
dises which do not bear a groove; first finger a little longer than 
the second, third longer than the snout; subarticular tubercles 
large, very prominent. 

Hind limb moderate or rather long, the tibio-tarsal articula- 
tion reaching the eye, the nostril, or between these two points, 
the heels overlapping when the limbs are folded at right angles 
to the body ; tibia 34 to 4 times as long as broad, I+ to 2 times 
in length from snout to vent, shorter than the fore limb, as 
long as or a little longer than the foot. Toes with small discs, 
more developed than those of the fingers and bearing a groove 
separating the upper from the lower surface, the web reaching the 
discs of the third and fifth, two phalanges of fourth free; outer 
metatarsals separated nearly to the base; no tarsal fold; sub- 
articular tubercles strong ; inner metatarsal tubercle oval, promi- 
nent, 2 to 1 the length of the inner toe ; a very prominent, round 
outer tubercle. 

Skin smooth or granulate above, often warty on the sides ; 
a rather broad and prominent glandular dorso-lateral fold from 
above the tympanum to the hip, its distance from its fellow, on 
the back, 43 to 54 times in length from snout to vent ; a glandular 
fold from below the eye to the shoulder, followed by a glandule. 
Lower parts smooth. 

Brown above, with or without darker spots; a dark brown or 
blackish band on each side of the head and body, bordering the 
canthus rostralis and the dorso-lateral fold ; a whitish streak along 
the upper lip and the glands behind it; limbs with dark cross- 
bands; hinder side of thighs yellowish, with black spots or marb- 
lings. Lower parts white, often with small brown spots; throat 
usually brown. 

Males with internal vocal sacs and a moderately large gland 
on the inner side of the arm. 

Nasal bones rather small, separated from each other and from 
the frontoparietals ; ethmoid exposed above, pointed in front, ex- 
tending to the line of the posterior borders of the nasals. 

Eggs measuring 14 millim. in diameter in afemale 54 millim. 
long from snout to vent. 


73. Rana leptoglossa. 


Hylorana leptoglossa, Cope, Proc. Ac. Philad. 1868, p. 139. 

Hylorana granulosa, Anders. Fourn. As. Spc. Beng. XI, 1871, p. 23. 

Rana granulosa, W. Sclater, Proc. Zool. Soc. 1892, p. 346; Bouleng. 
Ann. Mus. Genova (2) XIII, 1893, p- 333, pl. viii, fig. 2; Annand. 
Rec. Ind. Mus. VAI, 1912, p. 9, and Mem. As. Soc. Beng. WAls ONG. 
pp. 140, 142. 
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Vomerine teeth in short transverse or oblique series between 
the choane, sometimes extending a little beyond the level of their 
posterior borders, equally distant from each other and from the 
choane, or nearer to each other. 

Head as long as broad or a little longer than broad, much de- 
pressed ; snout a little longer than the eye, rounded or obtusely 
pointed and prominent; canthus rostralis obtuse; loreal region 
feebly oblique, deeply concave; nostril a little nearer’ the end of 
the snout than the eye; distance between the nostrils equal to the 
interorbital width, which nearly equals that of the upper eyelid; 
tympanum very distinct, # to nearly once the diameter of the eye, 
3 to 8 times as long as its distance from the latter. 

Fingers rather long, with very small discs without or with a 
very indistinct transverse groove; first finger much longer than 
the second, third longer than the snout; subarticular tubercles 
large, very prominent. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the eye or between the eye and the nostril, heels strongly overlap- 
ping when the limbs are folded at right angles to the body; tibia 
4 to 44 times as long as broad, 15 to 2 times in length from snout 
to vent, shorter than the fore limb, as long as or slightly longer 
than the foot. Toes with small discs more developed than those 
of the fingers, bearing a groove separating the upper from the lower 
surface, 4 to 2 webbed, the web not quite reaching the discs of the 
third and fifth, 3 phalanges of fourth free; outer metatarsals 
separated nearly to the base; subarticular tubercles strong; no 
tarsal fold; inner metatarsal tubercle oval, about + the length of 
the inner toe; a very prominent, round outer tubercle. 

Skin strongly granulate on the head and back, often with larger 
warts on the sides; a strong and broad glandular dorso-lateral 
fold from above the tympanum to the hip, its distance from its 
fellow 5 to 6 times in length from snout to vent; a glandular fold 
from below the eye to the shoulder, followed by a glandule. 
Lower parts smooth. 

Brown above, with small or large black spots or marblings ; 
sides sometimes black, with white spots or marblings; loreal and 
temporal regions dark brown or black, tympanum reddish brown; 
canthus rostralis, dorso-lateral fold, and upper lip white; limbs 
with blackish cross-bands; hinder side of thighs marbled black 
and white. Tower parts white, spotted or marbled with brown. 

Males with a large, greyish external vocal sac on each side 
.below the mandible, extending from below the centre of the eye to 
the fore limb; a large gland on the inner side of the arm. 

Nasal bones small, widely separated from each other and from 
the frontoparietals; ethmoid largely exposed above, truncate in 
front, not extending to between the nasals. 
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Measurements, in millimetres. 


ie 2 3: 4 5. 6 
g oe ou fo fom g 
From snout to vent oe 61 60 60 53 51 57 
Head Be as 22 22 22 19 19 20 
Width of head 26 20 21 21 18 18 18 
Snout 50 ve 8 8 8 Gr 7 F 
Eye 36 Gi Fj Gy CPB = G 
Interorbital width 4 4 4 3 3 4 
Tympanum OG ate 5°95 6 6 5 5 5 
Fore limb ie ee 37 37 38 35 35 37 
First finger : 9 9 10 Bee 9 
Second finger .. af 7 7 Geis 6 6 7° 
Third finger .. Sc 10 10 II 9 9 10 
Fourth finger 50 7 7 7 6 6 7 
Hind limb 56 556 TOs 93 95 83 85 95 
Tibia Se 5G 32 30 30 26 26 31 
Foot ar: at 32 28 29 26 26 29 
Third toe Je si 17 16 16 14 15 15 
Fourth toe oie ne 28 24 25 28 23 25 
Fifth toe ae of 20 17 18 15 15 7 


_ 1. Sibsagar, Assam. 2-5. Karenni hills, Burma. 6. Mt. Mooleyit, Tenas- 
serim. 


Habitat. Assam and Burma. 

I have little hesitation in recognizing in Cope’s H. leptoglossa, 
from Rangoon, Burma (Theobald collection), Anderson’s H. granu- 
losa. Cope’s definition, including the ‘‘ tongue narrow, not filling 
rami of jaws”’ (not a specific character) applies sufficiently well to 
some of our specimens, which is not the case if we compare it 
with Annandale’s account of his R. leptoglossa, which I refer to the 
synonymy of R. alticola. 

Since writing the above, I have asked Dr. T. Barbour to be 
so kind as to examine the types of Hylorana leptoglossa in the 
Museum of Comp. Zoology, Cambridge, Mass. He writes (May I, 
1918) that these are badly preserved but agree well with my figure 
of R. granulosa in the Annals of the Genoa Museum. ‘‘ The back 
is slightly granular and there is no sign whatever of a white mark 
directed upwards between the eye and the tympanum as shown by 
Annandale.’’ He adds, ‘‘I think there is no possible question as 


to the fact that leptoglossa will have to replace granulosa as the 
specific name.”’ 


74. Rana humeralis. 
Rana humeralis, Bouleng. Ann. Mus. Genova (2) V, 1887, p. 420, pl. iv, 
fig. 1, and Faun. Ind., Rept. p. 460 (1890). 

Vomerine teeth in strong oblique series between the choane, 
nearly touching the anterior corners of the latter. 

Head as long as broad, much depressed; snout obtusely 
pointed, projecting beyond the mouth, longer than the eye; can- 
thus rostralis obtuse; loreal region moderately oblique, concave ; 
nostril much nearer the tip of the snout than the eye; distance 
between the nostrils equal to the interorbital width, which equals 
that of the upper eyelid; tympanum very distinct, about ? the 
diameter of the eye, twice its distance from the latter. 
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Fingers long and rather slender, with a distinct dermal border, 
the tips dilated into very small discs, which are longer than broad, 
with a horseshoe-shaped groove between the upper and the lower 
surface; first finger longer than the second, third shorter than the 
snout; subarticular tubercles strong, prominent. 

Hind timb rather long, the tibio-tarsal articulation reaching 
the nostril, the heels strongly overlapping when the limbs are folded 
at right angles to the body; tibia 4 times as long as broad, a little 
more than half the length of head and body, shorter than the 
fore limb or than the foot. Toes long, with the tips dilated 
like those of the fingers, nearky entirely webbed; outer metatar- 
sals separated nearly to the base ; subarticular tubercles moderate, 
prominent; no tarsal fold; inner metatarsal tubercle oval, mode- 
rately prominent, + the length of the inner toe ; no outer tubercle. 

Skin smooth ; a narrow glandular dorso-lateral fold from above 
the tympanum to the hip; another from below the eye to the 
shoulder, followed by a prominent glandule. 

Grey-brown or pale olive above, greenish on the flanks, glan- 
dular dorso-lateral folds not lighter; loreal and temporal regions 
usually darker; upper lip whitish; no cross-bands on the limbs ; 
hinder side of thighs blackish, or marbled with blackish. Lower 
parts white. 

Male with an external vocal sac on each side of the throat, 
and a large oval gland on the arm ; a moderately large pad on the 
inner side of the first finger. 


Measurements of types, from Teinzo, in millimetres. 


ite 2D), 
a $ 
From snout to vent a ie is 71 73 
Head 2: ate te as 2% 2 24 
Width of head oe ie an “5 2 24 
Snout ae II 10 
Eye fe Be i. Pe: Hs 8 8 
Interorbital width .. Ls 56 +. 5 5 
Tympanum ae se oc ee ein ee) 
Fore limb 45 50 
First finger 10 II 
Second finger 9 fe) 
Third finger 14 15 
Fourth finer 10 ii 
Hind limbg 12 127 
Tibia 37 40 
Foot 40 43 
Third toe 22 25 
Fourth toe is a ate ws 35 36 
Fifth toe ae aes ae ss 26 2 


Halitat. Bhamo and Teinzo, Upper Burma. 


75. Rana miopus. 
Rana humeralis (non Bouleng.), Malcolm Smith, Fourn. N.H. Soc. Stam, 
II, 1916, p. 167. 
Rana miopus, Bouleng. Fourn. N.H. Soc. Siam, II, 1918, p. 11. 
Vomerine teeth in strong slightly oblique series between the 
choane, nearly touching the anterior corners of the latter. 
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Head as long as broad, much depressed; snout obtusely 
pointed, feebly projecting beyond the mouth, slightly longer than 
the eye; canthus rostralis obtuse ; loreal region oblique, concave ; 
nostril a little nearer the tip of the snout than the eye; distance 
between the nostrils a little greater than the interorbital width, 
which is a little less than that of the upper eyelid; tympanum 
very distinct, # the diameter of the eye, 3 times its distance from 
the latter. 

Fingers moderately long, the tips dilated into very small 
dises, which are longer than broad, with a horseshoe-shaped 
groove between the upper and the lower surface ; first finger much 
longer than the second, nearly as long as the third, which is longer 
than the snout; subarticular tubercles strong, very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the centre of the eye, the heels overlapping when the limbs are 
folded at right angles to the body ; tibia 4 times as long as broad, 
a little less than half the length of head and body, shorter than 
the fore limb, a little longer than the foot. Toes with very small 
discs, $ webbed; outer metatarsals separated nearly to the base; 
subarticular tubercles large, very prominent ; no tarsal fold; inner 
metatarsal tubercle elliptic, very prominent, slightly compressed, 
‘ to 2 the length of the inner toe; no outer tubercle. 

Skin smooth; a narrow glandular dorso-lateral fold from 
above the tympanum to the hip; another from below the eye to 
the shoulder. 

Grey above, uniform or blotched with pink and blackish ; loreal 
and temporal regions darker ; upper lip white; limbs with rather 
indistinct dark cross-bands ; groin and hinder side of thighs black, 
speckled or vermiculate with white; lower parts white. Young 
pinkish grey above, with the canthus rostralis, the superciliary 
edge and the dorso-lateral fold bright pink, the side of the head 
and body black. 

Secondary sexual characters of male apparently as in R. 
humeralis, 


Measurements of type, in millimetres. 


¢ 
From snout to vent Bc she oe a Ges 
Head 8 ye Be ae ae 25 
Width of head aA - ie ae 25 
Snout si j 9 
Eye = 8 
Interorbital width 5 
Tympanum 56 4.0 36 “6 6 
Fore limb ae A me es ae 46 
First finger ar 36 5c 5 SiG II 
Second finger .. or dc 56 56 8 
Third finger .. Ae oe Ee be 12 
Fourth finger .. =a a 36 eye i. 
Hind limb by ih aus 56 wic1 4p LOS 
Tibia ae ae a ee aie 35 
Foot 2 an ae ae oe 33 
Third toe ie A ore sa ae 16 
Fourth toe ite z. ae me us 27 


Fifth toe - rae ot be 4g 18 
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Habitai. Peninsular Siam (Khao Bang Lai and Nakon Sita- 
marat). 

Distinguished from R. humeralis by the shorter limbs, the 
much shorter and less strongly webbed foot, the proportions of the 
fingers, the more oblique loreal region, and the narrower inter- 
orbital space. 

76. Rana oatesii. 

Rana oatesti, Bouleng. Ann. and Mag. N.H. (6) 1X, 1892, p. 141, pl. ix. 

Vomerine teeth in strong oblique series on a level with the 
anterior borders of the choane, nearly touchin: the latter. 

Head longer than broad, much depressed; snout pointed, 
strongly projecting beyond the mouth, longer than the eye; canthus 
rostralis obtuse; loreal region feebly oblique, deeply concave ; 
nostril much nearer the tip of the snout than the eye; distance 
between the nostrils equal to the interorbital width, or the width 
of the upper eyelid; tympanum very distinct, 2 to ? the diameter 
of the eye, 24 to 4 times its distance from the latter. 

Fingers long and slender, the tips dilated into scarcely devel- 
oped discs with a groove separating the upper from. the lower 
surface ; first finger longer than the second, third a little longer 
than the snout ; subarticular tubercles moderately developed. 

Hind limb rather long, the tibio-tarsal articulation reaching 
between the eye and the tip of the snout, the heels strongly over- 
lapping when the limbs are folded at right angles to the body ; 
tibia 4 to 44 times as long as broad, } ora little more than } the 
length of head and body, shorter than the fore limb, as long as the 
foot. Toes with the tips dilated into very small discs, same as the 
fingers, nearly entirely webbed ; outer metatarsals separated nearly 
to the base; subarticular tubercles small, feebly prominent ; no 
carsal fold; inner metatarsal tubercle oval, feebly prominent, } to 
1 the length of the inner toe; no outer tubercle. 

Skin finely granulate above; a prominent grandular dorso- 
lateral fold from above the tympanum to the hip, about half as 
broad as the upper eyelid; the distance between these folds, on 
the back, 6 times in length of head and body; another glandular 
fold from below the eye to the shoulder, followed by a prominent 
glandule. Lower parts smooth. 

Black above, uniform or marbled with pale brown, and with 
five whitish streaks, the middle extending from between the nos- 
trils to above the vent, the upper pair running along the glandu- 
lar lateral folds, the lower pair from the end of the snout along 
the upper lip, which is edged with brown, to the groin; sides of 
upper surface of snout and upper eyelids pale brown; limbs pale 
bronzy brown, with small black spots or marblings, which are 
confluent into longitudinal streaks on the sides of the tibia; hinder 
side of thighs black, spotted or marbled with white. Lower parts 
white, uniform or spotted with brown. 

Males with a large, blackish external vocal sac’ on each side 
below the mandible, extending from below the centre of the eye to 
the fore limb ; a large oval gland on the arm. 
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Measurements of types, in millimetres, 
J J + + 


From snout to vent re avs 80 63 78 50 
Head bs ae aa 26 22 27 18 
Width of head .. ie is 24 19 24 16 
Snout mic ae aie II 9 12 oi 
Eye on on a 8 i 8 6 
Interorbital width sis se 5 4 5 3°5 
Tympanum .. ae Be 6 Ry) 4 
Fore limb Se we Hee 49 40 49 32 
First finger Ae A Ss II 9 12 Woe 
Second finger .. ie Bn 9 8 10 6 
Third finger .. a At 14. II 14 9 
Fourth finger .. Be a 8 7 10 6 
Hind limb aS 8 no, ate) ONS 83 
Tibia se sh ae 40 32 39 25 
Foot ats ae ais 40 2 39 25 
Third toe sh oe ac 22 18 22 15 
Fourth toe Fe e rv 36 28 35 22 
Fifth toe He ores Bie 21 20 26 17 


Halitat. Toungoo, Burma. 

Differs from R. humeralis in the much smaller digital discs, in 
which respect, as well as in the coloration, it resembles R. macro- 
dactyla. 


77. Rana erythrea, 


Hyla erythrea, Schleg. Abbild. p. 27, pl. ix, fig. 3 (1837). 

Hylavana erythrea, Tschudi, Class. Batr. pp. 37, 78 (1838); Gunth. Cat. 
Batr. Sal. p. 73 (1858), Rept. Brit. Ind. p. 425 (1864) ; Stoliczka, Proc. 
As. Soc Beng. 1872, p. 104; Anders. Anat. Zool. Res. Yunnan, p. 846 
(1879). 

Limnodytes erythreus, Dum. et Bibr. Erp. Gén. VIII, p. 511, pl. IXXXvill, 
fig. 1 (1841); Cantor, Cat. Mal. Rept. p. 141 (1847). 

Hylorvana tytleri, Theob. Cat. Rept. As. Soc. Mus. p. 84 (1808). 

Rana erythrea, Bouleng. Cat. Batr. Ecaud. p. 65 (1882), Ann. and Mag. 
N.H, (5) XIV, 1884, p. 287, and Faun. Ind., Kept. p. 460: (1890) ; 
W. Sclater, Proc. Zool. Soc. 1892, p. 345: Werner, Fahresb. Nat, Ver. 
Magdeb. 1892, p. 253. and Verh. zool.-bot. Ges. Wien, XLII, 1893, 
p- 357; S. Flower, Proc. Zool Soc. 1896, p. go2, pl. xlv, fig. 2, and 
1899, p. 895; Laidlaw, Proc. Zool. Soc. 1900, p. 885; A. L. Butler, 
Fourn. N.H.Soc. Bomb. XV, 1903, p. 198; van Kampen, in M. Weber, 
Zool. Ergebn. Nied. O.-Ind. \V, p. 390 (1907), and Nat, Tijdschr. 
Ned. Ind. \.X1X, 1909, p. 35; Bouleng. Faun. Mal. Pen., Rept. 
p- 241 (1912); Malcolm Smith, Fourn. N.AH. Soc. Siam, Il, 1917, 
p- 267. 

Rana taipehensis, Van Denb. Proc. Cal. Ac. 111, 190G, p. 56. 

Rana tytlert, part., Annand. Mem. As. Soc. Beng. V1, 1917, p. 141. 


Vomerine teeth in short transverse or oblique series between 
the choane, equally distant from each other and from the choane 
or a little nearer the latter. 

Head longer than broad, much depressed ; snout more or less 
pointed, more or less projecting beyond the mouth, usually longer 
than the eye; canthus rostralis strong; loreal region very feebly 
oblique, concave; nostril nearer the tip of the snout than the eye ; 
distance between the nostrils equal to the interorbital width, which 
equals or a little exceeds that of the upper eyelid; tympanum very 
distinct, 3 to nearly once the diameter of the eye, 2 to 4 times its 
distance from the latter. 
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Fingers rather slender, the tips dilated into small discs, which 
are longer than broad and bear a groove separating the upper 
from the lower surface; a more or less distinct lateral dermal 
margin ; first finger as long as or a little longer than the second, 
third longer than the snout; subarticular tubercles rather large 
and prominent. 

Hind Jimb rather long, the tibio-tarsal articulation reaching 
the eye or the tip of the snout, or between these two points, the 
heels strongly overlapping when the limbs are folded at right angles 
to the body ; tibia 4 to 44 times as long as broad, 1? to 2 times in 
length from snout to vent, shorter than the fore limb, as long as 
or a little shorter than the foot. Toes rather slender, with discs 
same as those of the fingers, webbed to the discs of the third 
and fifth, two phalanges of fourth free; the web shorter in the 
young ; outer metatarsals separated nearly to the base ; subarticu- 
lar tubercles rather large and prominent; no tarsal fold; inner 
metatarsal tubercle oval or elliptic, + to + the length of the inner 
toe ; a small outer tubercle very rarely present. 

Skin smooth; a broad and prominent glandular dorso-lateral 
fold from above the tympanum to the hip, its distance from its 
fellow, on the back, 53 to 7 times in length from snout to vent ; 
a glandular fold from below the eye to the shoulder, followed by a 
gland situated a little higher up and sometimes continued as an 
interrupted lateral! fold. 

Bright green, dull green, or yellowish brown above, rarely with 
avery narrow light vertebral streak; a dark brown stripe, generally 
darker or black at the edges, along each side of the head and body ; 
tympanum usually reddish brown; dorso-lateral fold white or 
yellowish white, sometimes with a black streak or broad band on 
the inner side ; a white or yellowish streak on the upper lip and 
another from the shoulder to the groin; limbs. reddish-buff or 
yellowish brown, without dark cross-bands, often speckled or finely 
streaked with dark brown. Lower parts white; often a blackish 
line along the lower lip. 

Males with internal vocal sacs and stronger fore limbs. 

Nasal bones narrow, oblique, widely separated from each other 
and from the frontoparietals, which are broad and flat; ethmoid 
largely uncovered, truncate in front, not produced between the 
nasals; zygomatic process of squamosal short. ‘Terminal phalanges 
feebly expanded at the end. 

The tadpole has been described by van Kampen. ‘Tail about 
twice as long as body, pointed. Beak narrowly edged with black ; 
a single, marginal, series of upper labial horny teeth, and two 
series of lower labials, the outer uninterrupted, the inner narrowly 
interrupted in the middle. Large specimens (body 18 millim., tail 
40) have three white streaks along the body. 

Habitat. Lower Bengal, Assam, Yunnan, Burma, Siam, Cochin- 
China, Malay Peninsula and Archipelago as far East as Celebes. 

I cannot regard R. taipehensis, Van Denb., from Formosa, as 
more than a variety of R. erythrea. ‘The two specimens which the 
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British Museum has received under that name from the California 
Academy are young (24 and 28 millim. long from snout to vent) 
and are distinguished by a shorter web, not reaching the discs of 
the third and fifth toes and leaving three phalanges of the fourth 
free ; they have a small outer metatarsal tubercle and the back of 
the thighs streaked with black and white. I find the two last 
characters combined in a young from Ok Yam, S.F. Siam, which, 
in the extent of the web between the toes, is intermediate between 
the typical R. erythrea and R. taipehensis. Similar young have 
been noticed by Annandale under the name of RA. tvileri. I have 
also seen young specimens from Siam, typical in coloration, but 
with the web not more developed than in R. tavpehensis. Werner 
(Verh. Zool.-bot. Ges. Wien, 1893, p. 357) records an adult speci- 
men from Borneo with “ Zehen mit Ausnahme der vierten mit ? 
Schwimmhauten.’’ 

[This species, which is particularly common in rice-fields in 
the Malay Peninsula, usually sits on floating water-plants or in 
bushes at the edge of water, into which it leaps when disturbed. 
I have also seen it—if the Indian form is really svnonymous with 
the Malay one—cn stones forming the inner coating of a well in 
Orissa. N. A.] 


78. Rana macrodactyla. 


Hylarana macrodactyla, Gtnth. Cat. Batr. Sal. p 72, pl. ii, fig. C. (1858), 
and Rept. Brit. Ind. p. 424 (1864); Stoliczka, Proc. As. Soc. Beng. 
1872, p od. 

Rana trivittata, Hallow. Proc. Ac. Philad. 1860, p. 504. 

? Hylorana subcerulea, Cope, Proc. Ac. Philad. 1868, p. Lo. 

Rana macrodactyla, Bouleng. Cat. Batr. Ecaud. p. 54 (1882); Boettg. 
Ber. Offend. Ver. Nat. 1888, p. 96; Bouleng. Faun, Ind., Rept. p. 465 
(1890); S. Flower, Proc. Zool. Soc. 1899, p. 895; Laidlaw, Proc. Zool. 
Soc. 1900, p. 885; Bouleng. Faun. Mal. Pen., Rept. p. 238 (1912) ; 


Malcolm Smith, Fourn. N.H. Soc. Siam, U1, 1917, p. 205, pl.—, fig. 3. 

Vomerine teeth in more or less oblique groups or short series 

between the choane, nearer to each other than to the latter or 
equally distant. 

Head moderately depressed, much longer than broad ; snout 
pointed, strongly projecting beyond the mouth, longer than the 
eye; canthus rostralis obtuse ; loreal region not very oblique, con- 
cave; nostril much nearer the tip of the snout than the eye; dis- 
tance between the nostrils equal to the interorbital width, which 
equals or exceeds that of the upper eyelid ; tympanum very distinct, 
2 to once the diameter of the eye, 2 to 4 times its distance from 
the latter. 

Fore limb slender; fingers long and slender, the tips dilated 
into very small discs with a groove separating the upper from the 
lower surface; first and second fingers equal, third as long as or 
longer than the snout; subarticular tubercles moderately large, 
prominent. 

Hind limb very long and slender ; the tibio-tarsal articula- 
tion reaches the tip of the snout or a little beyond, the heels strong- 
ly overlap when the limbs are folded at right angles to the body ; 
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tibia 44 to 54 times as long as broad, 12 to 13% times in length 
from snout to vent, as long as ora little shorter ‘ian the fore limb, 
as long as or shorter than the foot, which is nearly as long as the 
distance between tympanum and vent. Toes very long and 
slender, the tips dilated into very small discs similar to those of 
the fingers, } webbed, 3 phalanges of fourth and 2 of third and 
fifth free; outer metatarsals cleft almost to the base; subarticular 
tubercles moderately large, prominent; no tarsal fold; inner 
metatarsal tubercle oval, very small, about 4 the length of the 
inner toe ; a very small, more or less distinct, round outer tubercle. 

Skin smooth; a narrow glandular dorso-lateral fold, from 
above the tympanum to the groin; the distance between the 
dorso-lateral folds + to + the length of head and body; another 
glandular fold often extending from behind the tympanum to the 
side of the body, continuous or interrupted, and a third from be- 
low the eye to a little beyond the angle of the mouth. Lower 
parts smooth, thighs granulate near the vent. 

Colour, in life, above rich dark brown, spotted with black 
and, in some individuals, mottled with dull yellow and vivid green, 
with 4 or 5 very distinct longitudinal lines, which are white with 
golden shades; the median line (rarely absent) from the tip of 
the snout to the vent, the next on the dorso-lateral fold, the outer 
from the tympanum to the hind limb ; upper surface of limbs red- 
dish yellow with dark brown markings, forming short cross-bars 
on the thigh and the sides of the tibia and 2 or 3 longitudinal 
lines on the back of the thigh. Head and body white beneath, 
limbs yellowish. Iris golden. 

Males without secondary sexual characters. 

Nasal bones small, obliqne, widely separated from each other 
and from the ethmoid, which is largely exposed and truncate in 
front; zygomatic branch of squamosal rather long. Terminal pha- 
langes feebly expanded at the end. 

Ova measuring I millimetre in diameter. 

The tadpole has been described by Malcolm Smith. Tail 
pointed, twice as long as the body. Beak narrowly edged with 
black; lips with the papilla short at the sides and long below; one 
long uninterrupted series of horny teeth above, two below, the 
outer short and uninterrupted, the inner long and narrowly inter- 


rupted. 
Measurements, in millimetres. 
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1. Hong Kong. 2-3. Hong Kong (types). 4. China (type). 5-7. Man Son 
Mts., Tonkin. 8. Bangkok. 9-10. Sapatoom, Siam. 11. Pera-kan, Camboja. 
12-14. Kedah, Malay Peninsula. 


Habitat. Southern China, Tonkin, Burma, Siam, Malay 
Peninsula, 
79. Rana aurantiaca. 
gene a aa Bouleng. Fourn. Bomb. N.H. Soc. XV, 1904, p. 4309, 
pl.—, fig. 1. | 

Vomerine teeth in short oblique series between the choane, 
nearer the latter than to each other. 

Head much depressed, longer than broad; snout obtusely 
pointed, a little longer than the eye, scarcely projecting beyond the 
mouth; canthus rostralis distinct; loreal region nearly vertical, 
concave ; nostril much nearer the tip of the snout than the eye; 
distance between the nostrils equal to the interorbital width, which 
is a little greater than that of the upper eyelid; tympanum very 
distinct, ? the diameter of the eye and 3 times its distance from 
the latter. 

Fingers long and rather slender, the tips dilated into very 
small discs which are longer than broad and have the upper sur- 
face separated from the lower by a groove; first finger a little 
longer than the second, third a little longer than the snout; sub- 
articular tubercles moderate. 

Hind limb rather long and slender, the tibio-tarsal articula- 
tion reaching between the eye and the tip of the snout, the heels 
strongly overlapping when the limbs are folded at right angles to 
the body ; tibia 6 times as long as broad, 3 the length of head and 
body, shorter than the fore limb, as long as the foot. Toes with 
the tips dilated like the fingers, # webbed; outer metatarsals 
separated nearly to the base; subarticular tubercles rather small ; 
no tarsal fold; inner metatarsal tubercle oval, feebly prominent, 
+ the length of the inner toe; a small, round outer tubercle. 

Skin smooth; a narrow glandular dorso-lateral fold, from 
above the tympanum to the hip, its distance from its fellow, on 
the back, 6 times in the length from snout to vent. 

Orange above, without spots on the back or bars on the limbs ; 
a black band along each side of the head and body; upper lip, 
canthus rostralis, and dorso-lateral fold white; terminal discs of 
toes black ; lower parts white. 

Nasal bones small, oblique, widely separated from each other 
and from the ethmoid, the upper part of which is uncovered and 
very obtusely pointed in front. 

Male unknown. 
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Measurements of tvpe. 


From snout to vent So ate a6 ae 38 millim. 
Head ee as 5.0 or 3:0 14 95 
Width of head .. ane ae Ris a One es 
Snout bc 5% ate ete Ste 5 ne 
Eye : os ae ao a4 fis 4 ah 
Interorbital width 5a 30 36 ea 3 BA 
Tympanum 52 a a5 56 3 os 
Fore limb 36 = ac an ice 25 35 
Hind limb re ae eis a8 Bis 61 35 
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Habitat. Travancore. ‘This species is known from a single 
specimen found near Trivandrum by Capt. H. S. Ferguson. 
It is now preserved in the British Museum. 


80. Rana sanguinea. 


Rana sanguinea, Boettg. Zool. Anz. 1893, p. 364. 


Vomerine teeth in oblique series between the choane and 
extending beyond the level of the posterior borders of the latter. 


Head longer than broad; snout 13 times as long as the eye, 
rounded and obliquely truncate in front and projecting beyond the 
mouth; canthus rostralis strong; loreal region nearly vertical, 
concave; nostril much nearer the tip of the snout than the eye; 
interorbital space broader than the upper eyelid; tympanum very 
distinct, more than 2 the size of the eye. 

Fingers slender, with the tips dilated into very small discs, 
first longer than the second. 

Hind limb very long, the tibio-tarsal articulation reaching far 
beyond the tip of the snout; tibia as long as the distance between 
the eye and the vent, longer than the fore limb, shorter than the 
foot. ‘Toes with the tips dilated like the fingers, ? webbed, 2 
phalanges of fourth free; subarticular tubercles very strong, coni- 
cal; no tarsal fold; two subequal metatarsal tubercles, inner oval, 
outer round. 

Skin smooth; a prominent but narrow glandular dorso-lateral 
fold from above the temple to the sacral region; an oval gland 
below the tympanum. 

Uniform carmine red above, dark reddish grey on the sides ; 
a black band on the loreal region and a black temporal spot ; upper 
lip white ; limbs with rather indistinct, very oblique dark cross- 
bands: hinder side of thighs yellow, marbled with black. Throat 
whitish, with dark spots near the jaw; a dark spot on each side of 
the breast; belly sulphur yellow; lower surface of hind limbs fleshy 
red. 

From snout to vent 44 millim.; head 15°5; 
fore limb 29; hind limb 95; tibia 32; foot 41°5. 
Habitat. Calamianes Ids., Philippines. 

Known from a single female specimen preserved in the Sen- 
ckenberg Museum. 


width-of head 13; 
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81. Rana temporalis. 


Hylarana malabarica (non Tschudi), Kelaart, Prody. Faun. Zeyl. 1, p. 191 
(1852). 

? Rana flavescens, Jerdon, Fourn. As. Soc. Beng. XXII, £854, p. 531. 

Rana malabarica, part., Giinth. Cat. Batr. Sal. p. 11 (1858). 

Hylarvana malabarica, part., Giinth. op. cit. pp. 131, 142. 

Hylorana temporalis, Giinth. Rept. Brit. Ind. p. 427, pl. xxvi. fig. G (1864), 
and Proc. Zool. Soc. 1875, p. 569. 

Hyiorana flavescens, Jerdon, Proc. As. Soc. Beng. 1870, p. 83. 


Rana temporalis, Bouleng. Cat. Batr. Ecaud. p. 63 (1882), and Faun. 
ind., Rept. p. 459 (1890). 

Vomerine teeth in short oblique series originating between the 
choanz and extending beyond the level of their posterior borders, 
equally distinct from each other and from the latter or a little 
closer together. 

Head as long as broad or a little longer than broad, much 
depressed ; snout rounded or obtusely pointed, more or less pro- 
jecting beyond the mouth, as long as the eye ora little longer: 
canthus rostralis well marked ; loreal region feebly oblique or nearly 
vertical, concave ; nostril nearer the tip of the snout than the eye ; 
distance between the nostrils equal to or a little greater than the 
interorbital width, which is equal to or a little less than that of the 
upper eyelid; tympanum very distinct, + to ? the diameter of the 
eye, r4 to 3 times as long as its distance from the latter. 

Fingers long and slender, terminating in small discs which are 
longer than broad and bear a groove separating the upper from 
the lower surface; first finger longer than the second, third longer 
than the snout; subarticular tubercles large and very promi- 
nent. 

Hind limb long and rather slender, the tibio-tarsal articulation 
reaching the nostril, the tip of the snout, or a little beyond, the 
heels strongly overlapping when the limbs are folded at right 
angles to the body; tibia 4 to 44 times as long as broad, 1? to 1% 
times in length from snout to vent, shorter than the fore limb, 
longer than the foot. ‘Toes ending in small discs, similar to those 
of the fingers; web extending to the discs of the third and fifth, 
two phalanges of fourth free; outer metatarsals separated nearly 
to the base; sub-articular tubercles rather large and prominent ; 
no tarsal fold; inner metatarsal tubercle oval or elliptic, about 
3 the length of the inner toe; a small, round outer tubercle. 

Skin smooth or finely granulate above; a moderately broad 
and very prominent glandular dorso-lateral fold from above the 
tympanum to the hip, its distance from its fellow, on the back, 
41 to 5 times in length from snout to vent; a glandular fold from 
below the eye to the shoulder. Lower parts smooth. 

Yellowish brown to dark brown above, usually without, ex- 
ceptionally with, small darker spots; dorso-lateral fold usually 
with a dark outer edge; a dark brown or black streak below the 
canthus rostralis, continued on the temporal region, and some- 
times on the side of the body ; a more or less distinct light streak 
on the upper lip and below the temporal spot; limbs with dark 
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brown cross-bands. Lower parts white, uniform or spotted or 
mottled with brown on the throat and breast. 

Males with internal vocal sacs, with the fore limb strong and a 
large flat gland on the inner side of the arm; a strong pad on the 
inner side of the first finger, covered during the breeding season 
with a greyish brown velvet-like horny layer. 

Nasal bones narrow, widely separated from each other and 
from the frontoparietals ; ethmoid largely exposed above, truncate 
or rounded in front, not extending to between the nasals. Termi- 
nal phalanges with short transverse distal expansion. 


Measurements, in millimetres. 
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1-4. Ceylon (types). 5-7. Punduloya, Ceylon. 8. Piermerd, Travancore. 9-15. Bolumputty 
Anamalis. 16-17. Malabar. 


Habitat. Malabar and Ceylon. 

This frog should perhaps be regarded as a variety of the 
African R. albilabris, Hallow. 

[This species is found chiefly at the edge of rocky streams at 
no great altitude. It sits exposed on flat rocks and stones and 


leaps, often for a considerable distance, into the water when dis- 
turbed. JN. A.] 


82. Rana florensis. 

Rana florensis, Bouleng. Ann. and Mag. N.H. (6) XIX, 1897, p. 508. 

Vomerine teeth in short oblique groups between the choane, 
nearer to the latter than to each other. 

Head as long as broad or a little longer than broad, much 
depressed; snout truncate and projecting beyond the mouth, as 
long as the eve or a little longer ; canthus rostralis strong; loreal 
region nearly vertical, deeply concave; nostril nearer the tip of 
the snout than the eye; distance between the nostrils equal to the 
interorbital width or the width of the upper eyelid; tympanum 
very distinct, 2 to 3 the diameter of the eye and 3 to 5 times its 
distance from the latter. 
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Fingers long and slender, terminating in small discs, which 
are a little longer than broad, measuring 2 to 1 the diameter of the 
tympanum, and bear a horseshoe-shaped groove separating the 
upper from the lower surface; first finger longer than the second, 
third much longer than the snout; subarticular tubercles large and 
very prominent. 

Hind limb long and rather slender ; tibio-tarsal articulation 
reaching the tip of the snout, heels strongly overlapping when the 
limbs are folded at right angles to the body; tibia 5 to 54 times as 
long as broad, about 1? times in length from snout to vent, shorter 
than the fore limb, a little longer than the foot. Toes ending in 
well-developed discs, similar to those of the fingers; web reaching 
the discs of the third and fifth, two phalanges of fourth free; outer 
metatarsals separated nearly to the base; subarticular tubercles 
large and prominent; no tarsal fold; inner metatarsal tubercle 
oval, about 4 the length of the inner toe; a round outer tubercle. 

Skin smooth above, or rough with small granular asperities ; 
a narrow glandular dorso-lateral fold from above the tympanum 
to the hip, stronger in front; the distance between the dorso- 
lateral folds, on the back, 5 to 6 times in length of head and body ; 
a glandular fold from below the eye to the shoulder. Lower parts 
smooth. 

Grey or olive above, sides of head darker ; tympanum brown ; - 
dorso-lateral fold not darker ; limbs with dark cross-bands. Lower 
parts much spotted or marbled with dark brown, the throat and 
breast nearly entirely of a dark brown. 

Males with internal vocal sacs ; fore limb very strong, with a 
flat gland on the inner side of the arm. 

Nasal bones narrow, oblique, widely separated from each 
other and from the frontoparietals; ethmoid largely exposed 
above, extending to between the nasals. 

Eggs 2 millim. in diameter. 


Measurements of types, in millimetres. 
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Habitat. Flores, above 3,000 feet. 
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Distinguished from R. temporalis by the smaller groups of 
vomerine teeth, which do not extend posteriorly beyond the 
choane, and by the larger discs. 


83. Rana nicobariensis. 

Hylorana nicobariensis, Stoliczka, Fourn. As. Soc. Beng. XXXIX, 1870, 
p-*150, pl. 1x, hie.2 

Rana macularia, var. javanica, Horst, Notes Leyd. Mus. V, 1883, p. 243. 

Rana nicobariensis, Bouleng. Ann. and Mag. N.H. (5) XV1, 1885, p. 389, 
Faun. Ind., Rept. p. 459 (1890), Ann. and Mag. N.H. (6) VIM, 1891, 
p. 391: Vincig. Ann. Mus. Genova (2) XII, 1802, p. 525; van Kam- 
pen, Zool. Fahrb., Syst. XXII, 1905, p. 704; Bouleng. Faun. Mal. 
Pen., Rept. p. 246 (1912); Annand. Mem. As. Soc. Beng. V1, 1917, 


Ppp. 140, 142, 
Rana erythrea, var. elongata, Werner, Fahresb. Nat. Ver. Magdeb. 1892, 


rela Boettz. Zool. Anz. 1893, p. 337- 

Rana tytleri, part., Isenschmid, Mitth. Nat. Ges. Bern, 1903, p. 9. 

Rana javanica, van Kampen, in M. Web. Zool. Ergebn Reise Nied. O.-Ind. 

IV, p. 392 (1907) and Nat. Tijdschr. Ned. Ind. LXIX, 1909, p. 36; 
Annand. Journ. Fed. Mal. St. Mus. VII, 1917, p. 108. 

Vomerine teeth in oblique groups or short series between the 
choane, or extending a little beyond the level of their posterior 
borders, equally distant from each other or a little nearer the 
latter. 

Head longer than broad, much depressed ; snout more or less 
pointed, more or less projecting beyond the mouth, longer than 
the eye; canthus rostralis strong; loreal region nearly vertical, 
deeply concave; nostril nearer the tip of the snout than the eye; 
distance between the nostrils equal to the interorbital width, which 
equals or a little exceeds that of the upper eyelid; tympanum 
very distinct, s to + the diameter of the eye, 3 to 5 times its dis- 
tance from fie. latter. 

Fingers long and slender, with a feeble dermal bende, age 
ating in rather small discs which are as long as broad, 2 the 
diameter of tympanum, with the upper surface ee oe the 
lower by a horseshoe-shaped groove; first finger longer than the 
second, third longer than the snout; subarticular tubercles moder- 
ately large, very prominent. 

Hind limb rather long and slender, the tibio-tarsal articulation 
reaching the nostril or the tip of the snout, the heels strongly over- 
lapping when the limbs are folded at right angles to the body; 
tibia 5 to 54 times as long as broad, 13 to 2 times in length from 
snout to vent, a little shorter than the fore limb, as long as or a 
little longer than the foot. Toes ending in rather small discs, 
same as those of the fingers, } to % webbed, 2 or 3 phalanges 
of fourth free; the web rarely reaching the discs of the third and 
fifth toes; outer metatarsals separated nearly to the base; sub- 
articular tubercles rather small, prominent; no tarsal fold; inner 
metatarsal tubercle oval, + to } the length of the inner toe; a 
round outer tubercle. 

Skin smooth or finely granulate above, with or without small 
warts; a strong, narrow or moderately broad glandular dorso- 
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lateral fold from above the tympanum to the hip, its distance from 
its fellow, on the back, 5 to 6 times in the length of head and body. 
ower parts smooth, posterior part of thighs granulate. 

Greyish or reddish brown above, uniform or spotted with 
darker'; sides of head dark brown or black, which shade may be 
prolonged on the sides of the body below the lateral folds; a white 
streak on the upper lip; limbs with dark cross-bands. White 
beneath, uniform or spotted with brown, throat and breast brown 
in the males. 

Males with internal vocal sacs; fore limb strong, with a flat 
oval gland on the inner side of the arm and a moderately strong 
pad on the inner side of the first finger, 

Nasal bones narrow, oblique, widely separated from each 
other and from the frontoparietals ; ethmoid largely exposed above, 
extending to between the nasals. 

Tadpoles from Tenasserim, received under the name of I. maco- 
bariensis from the Indian Museum, have the tail obtusely pointed 
and 14 to 12 times as long as the body, and bear black dots and 
light-edged black ocellar spots; the beak is narrowly edged with 
black and there are 6 or 7 upper and as many lower series of 
labial teeth, the 2 or 3 outer upper and all but the inner lower 
uninterrupted. 

Eggs measure 14 millim. in diameter in a female 42 millim. 
long from snout to vent. 

Habitat. Nicobars, Tenasserim, Malay Peninsula, Sumatra 
and neighbouring islands, Borneo, Mentavei, and Java. 

The web between the toes varies in extent, sometimes reach- 
ing the discs of the third and fifth, sometimes not extending be- 
yond the basal phalanx; but these two extremes are connected 
by every degree. 

Rana nicobariensis and R. varians, Bigr., are two closely allied 
species, which may be distinguished as follows :-— 

R. nicobariensis.—Nostril considerably nearer the tip of the 
snout than the eye; tibio-tarsal articulation reaching the nostril 
or the tip of the snout; toes } to 3 webbed, 2 phalanges of third 
and fifth free; male with a flat gland on the inner side of the arm. 

R. varians.—Nostril equally distant from the eye and the tip 
of the snout, or a little nearer the latter; tibio-tarsal articulation 
reaching beyond the tip of the snout; web reaching the discs of 
the third and fifth toes; male without humeral gland. 

In 1891 (Ann. and Mag. N.H. VIII, p. 291) I identified R. 
macularia, var. javanica, Horst, with R. nicobariensis, but both van 
Kampen (in M. Weber, Zool. Ergebn. Reis. Nied.O.-Ind. IV, p. 392) 
and Annandale (Journ. Fed. Mal. St. Mus. VII, 1917, p. 108) have 
demurred to this identification and regard the Java frog as a distinct 
species, R. javanica, which is stated to differ in the nostril being 
only a little nearer the > of the snout than the eye, in the 
broader interorbital region (14 times the width of the upper 


1 Annandale mentions a specimen from Java with a faint light vertebral line. 
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eyelid), and in the shorter web between the toes, reaching only the 
end of the basal phalanx of the third and fifth toes. 

An examination of 5 specimens from Java proves this dis- 
tinction to break down. 

[It is curious that all the specimens of this frog found in the 
Malay Peninsula have been captured in or close to the large lime- 
stone caves characteristic of many districts of that country. In 
the Jalor caves I have seen individuals well inside the mouth of 
the Goah Glap. JN. A.] 


84. Rana varians, 


Rana varians, Bouleng. Ann. and Mag. N.H. (6) XIV, 1894, p. 86, and 
Proc. Zool. Soc. 1897, p. 231; Boettg. Abh. Senck. Ges. XXV, 1901, 
p.. 300; pl xv, fie. &. 

Rana moluccana, Boettg. Zool. Anz. 1895, p. 132; Barbour, Mem. Mus. 
Comp. Zool. XLIV, 1912, p. 66, fig., pl. v, fig. 12. 


Vomerine teeth in strong oblique series between the choanze 
or extending beyond the level of their posterior borders, equally 
distant from each other and from the latter. 

Head longer than broad, much depressed; snout rounded or 
more or less pointed, projecting beyond the mouth, usually longer 
than the eye; canthus rostralis strong ; loreal region nearly verti- 
cal, deeply concave ; nostril equidistant from the eye and from the 
tip of the snout, or a little nearer the latter; distance between the 
nostrils equal to or greater than the interorbital width, which is 
equal to or a little less than that of the upper eyelid; tympanum 
very distinct, 3 to 3 the diameter of the eye, 14 to 4 times its 
distance from the latter. 

Fingers long and slender, terminating in small discs which 
are a little longer than broad, with the upper surface separated 
from the lower by a horseshoe-shaped groove; first finger longer 
than the second, third as long as or longer than the snout; sub- 
articular tubercles large and very prominent. 

Hind limb very long and slender, the tibio-tarsal articulation 
reaching beyond the tip of the snout, the heels strongly overlap- 
ping when the limbs are folded at right angles to the body ; tibia 
5 to 6 times as long as broad, 14 to 1? times in length from snout 
to vent, as long as or a little longer or a little shorter than the 
fore limb, longer than the foot. Toes ending in small discs, same 
as those of the fingers; web reaching the discs of the third and 
fifth, usually 2 phalanges of fourth free ; subarticular tubercles large 
and prominent; outer metatarsals separated nearly to the base: 
no tarsal fold; inner metatarsal tubercle oval, + to } the length of 
the inner toe; a small, round outer tubercle. 

Skin smooth or finely granulate above, with or without small 
warts ; a narrow but very prominent glandular dorso-lateral fold 
from above the tympanum to the hip, its distance from its fellow, 
on the back, 5 to 64 times in the length of head and body. Lower 
parts smooth, posterior part of thighs granulate. 
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Brown, pink, or grey above; a dark brown or black streak 
below the canthus rostralis and a temporal blotch; a whitish 
streak along the upper lip ; some specimens with a pale vertebral line 
and another along the upper surface of the tibia; limbs with dark 
cross-bands ; hinder side.of thighs brown or marbled with brown. 
Lower parts white, throat and breast sometimes dark brown ; often 
a blackish spot on each side of the breast. 

Males with internal vocal sacs; fore limb very strong, with a 
moderately strong pad on the inner side of the first finger, covered, 
during the breeding season, with a yellowish horny layer. 

Nasal bones narrow, oblique, widely separated from each other 
and from the frontoparietals; ethmoid largely exposed above, 
extending to between the nasals. 

Eggs measuring 1$ millim. in female 62 millim. long. 


Measurements, in millimetres. 
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1-7. Palawan (types). 8-9. Masarang, Celebes, 10-13. Batjan. 


Habitat. First described from Palawan, this species has since 
been found in Luzon, in Celebes, and in Batjan, Halmaheira, and 
Ternate. 

Our material shows the characters on which Barbour based his 
distinction of R. moluccana from R. varians to be merely individual, 
not geographical. Some specimens from Palawan answer his defini- 
tion of R. moluccana (shorter web, smaller tympanum). 


85. Rana alticola. 


Hylorana tytler: (non Theob.), Stoliczka, Fourn. As. Soc. Beng. XXXIX, 
1870, p. 148, pl. ix, fig. 1. 

Hylovana pipiens, Jerdon, Proc. As. Soc. Beng. 1870, p. 83. 

Rana alticola, Bouleng. Cat. Batr. Ecaud. p. 52, fig. (1882) ; Annand. Rec. 
Ind. Mus. VIII, 1912, p. 22, pl. iv, fig. 1; Malcolm Smith, Fourn. 
N.H. Soc. Siam, U1, 1916, p. 167; Annand. Mem. As. Soc. Beng. V1, 
1917, pp. 140, 144. 
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Rana tytleri, part., Bouleng. Faun. Ind., Rept. p. 458 (1890); Annand. 
Mem, As. Soc. Beng. V1, 1917, p. 141. 

Rana nigrovittata, part., W. Sclater, Proc. Zool. Soc. 1892, p. 345. 

Rana alticola, part., Annand. Rec. Ind. Mus. VIII, 1912, p. 8. 

Rana leptoglossa (non Cope), Annand. Mem, As Soc. Beng. V\, 1917, 


p. 140, fig. 

Vomerine teeth in short oblique series between the choanz or 
extending a little beyond the level of their posterior borders, 
equally distant from each other and from the latter. 

Head longer than broad, much depressed ; snout a little longer 
than the eye, more or less obtusely pointed, moderately or feebly 
projecting beyond the mouth; canthus rostralis strong ; loreal 
region feebly oblique, concave; nostril nearer the end of the snout 
than the eye; distance between the nostrils equal to or a little 
less than the interorbital region, which equals or exceeds that of 
the upper eyelid ; tympanum very distinct. * to nearly once the 
diameter of the eye, 2 to 5 times as long as its distance from the 
latter. 

Fore limb slender ; fingers long and slender, with small discs 
which are longer than broad and bear a groove separating the 
upper from the lower surface; first finger a little longer than the 
second, third longer than the snout ; subarticular tubercles large, 
very prominent. 

Hind limb long and slender ; tibio-tarsal articulation reaching 
the tip of the snout or beyond; heels strongly overlapping when 
the limbs are folded at right angles to the body; tibia 5 to 6 
times as long as broad, 13 to 1£ times in length from snout to vent, 
as long as or a little shorter than the fore limb, considerably longer 
than the foot. Toes slender, with discs same as those of the 
fingers but a little broader, webbed to the discs of the third and 
fifth, two phalanges (rarely one only) of fourth free; outer meta- 
tarsals separated nearly to the base; subarticular tubercles large 
and prominent; no tarsal fold; inner metatarsal tubercle oval, 
about + the length of the inner toe; a more or less distinct outer 
tubercle. 

Skin smooth; a feebly prominent, narrow glandular dorso- 
lateral fold from above the tympanum to the hip, its distance 
from its fellow, on the back, 6 to 6} times in length from snout 
to vent ; another, sometimes indistinct, from behind the tympanum 
to the shoulder. 

Tight brown above, scarcely or not spotted, sides dark brown! ; 
a light vertebral streak may be present above the coccyx ; dorso- 
lateral fold whitish, black-edged on the outer side; upper lip 
whitish with a dark margin; limbs with or without narrow dark 
cross-bands. Lower parts white, the throat brown or with crowded 
brown spots, usually with a light median line. 

Males with internal vocal sacs; no other secondary sexual 
characters, 


! The light bar ascending from the upper lip between the eye and the tympa- 
num, regarded by Annandale as a specific character of R. leptoglossa, is pre- 
sent !n one of the specimens from Klong Beng Lai. 
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Nasal bones narrow, oblique, widely separated from each 
other; ethmoid exposed above, obtusely pointed in front, not 
extending to the nasals. 

Tadpole remarkable for the presence of a parotoid-like porous 
flat oval gland on each side of the body and sometimes a third 
near the base of the tail. Tail pointed, 12 to 2 times as long as 
head. Mouth moderately large; beak broadly edged with black ; 
7 or 8 upper and as many lower series of horny labial teeth, the 
outer upper marginal and uninterrupted, the second upper also 
uninterrupted, the others paired ; the lower series all uninterrup- 
ted or the innermost narrowly interrupted. A blackish, light- 
edged ocellar spot on each side of the muscular part of the tail, 
near its base. 


Measurements, in millimetres. 
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1-3. Shillong, Assam (types). 4-5. Cheera Punjee, Khasi hills. 6. Khasi hills. 
7-9. Klong Beng Lai, Siam. 10. Man Son Mts., Tonkin. 11-12. Pegu (Ind. Mus.). 


Halitat. Hills of Assam, Siam and Tonkin (near the Kwangsi 
frontier), Pegu. A recently transformed young, labelled as from 
Moulmein, is preserved in the British Museum and appears to be 
referable to the species described and figured by Stoliczka as 
Hylorana tytlert. 

I believe the specimens referred by Annandale to R. lepto- 
elossa, Cope, belong to this species. According to Annandale’s 
short description they differ from Cope’s type by the longer hind 
limb (tibio-tarsal articulation reaching end of snout ot beyond in- 
stead of to front of orbit) and the dorso-lateral fold is represented 
as narrow (instead of ‘ heavy’). No mention is made by Cope of 
the interruption in the dark band extending from the tip of the 
snout to behind the tympanum; his description is ‘‘ Above 
olivaceus, with a blackish band from end of muzzle to groin, mar- 
gined with yellow below, from below eye to axilla.’ 

Dr. Annandale has been so kind as to send me three speci- 
mens from Pegu, from Stoliczka’s collection, representing his Rana 
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leptoglossa. Measurements of two of them are given above, 
columns Ir and 12. ‘The only difference I can detect between 
them and the more northern specimens on which R. alticola is 
founded is the presence of a light vertical bar between the eye 
and the tympanum, to which Dr. Annandale has drawn attention. 

[This frog, to judge from the prevalence of the tadpoles in 
spring, is common round Shillong, but the adult conceals itself at 
this season even in rainy weather and I have never succeeded in 
finding a specimen. In March and April the tadpoles, which are 
gregarious, are to be seen in every pool with a muddy bottom in 
the larger streams in the neighbourhood of the station. They are 
diurnal in habits and largely carnivorous. In the evening they 
conceal themselves, but as soon as the sun is well up they may be 
seen to emerge from under the banks and to feed on insect larvae 
in the mud. ‘Though very conspicuous in lateral view, from above 
they appear entirely dark, of a deep olivaceous shade, and the large 
ocellus on the tail is only visible in lateral view. In life it is deep 
orange yellow and black. The parotoid glands pour out a profuse 
milky secretion when the tadpole is irritated. 

The tadpole with more than one ocellus on the tail is, I now 
believe, distinct. In large numbers examined at Shillong none 
were found with more than one ocellus, whereas in larval spect- 
mens of this type from Burma at least two such markings are 
always present on the tail. Perhaps these Burmese tadpoles are 
those of R. nicobariensis. ‘There must surely have been some con- 
fusion about those specimens in the Indian Museum labelled as 
being from the Pamirs. JN. A.] 


86. Rana celebensis. 


Rana celebensis, Peters, Mon. Berl. Ac. 1872, p. 585; van Kampen, in M. 
Weber, Zool. Ergebn. Reis. Nied. O.-Ind. 1V, p. 395 (1907). 

Vomerine teeth in short series extending a little beyond the 
level of the posterior borders of the choane. 

Head longer than broad; snout rounded, projecting beyond 
the mouth, as long as the orbit; canthus rostralis strong; loreal 
region nearly vertical, concave; nostril nearer the tip of the snout 
than the eye; interorbital space as broad as the upper eyelid; 
tympanum very distinct, nearly as large as the eye. 

Fingers with small but very distinct discs, first longer than 
the second ; subarticular tubercles well developed. 

The tibio-tarsal articulation reaches the nostril; tibia more — 
than 4 length of head and body, shorter than the fore limb. 

Toes with discs similar to those of the fingers, webbed to the 
discs of the third and fifth, two phalanges of fourth free ; no tarsal 
fold; inner metatarsal tubercle oval, outer round and not much 
smaller. 

Skin of upper parts finely granulate, with or without large 
warts on the back; a broad glandular dorso-lateral fold, as in 
R. erythrea. Tower parts smooth. 


170 Records of the Indian Museum. [VOlL.2ex., 


Brown above; loreal and temporal regions, dorsal warts and 
dorso-lateral folds darker; a white streak along the upper lip; 
limbs with dark cross-bands. 

From snout to vent 46 millim. 

Habitat. Celebes. 

According to van Kampen, who has examined the type speci- 
men, this species is very near R. varians, and he thinks it possible 
that both may have to be united. The shorter hind limb and the 
broad dorso-lateral fold are, I think, characters sufficient to maintain 
the separation. 

Van Kampen also thinks that the specimen, of unknown 
origin, which I have described in the Catalogue Batr. Ecaud., p. 70 
(r1882) and in the Proc. Zool. Soc. 1897, p. 232, must belong to a 
different species. Of this I am not convinced, as the specimen 
agrees in most particulars with the above description, the differ- 
ences not exceeding those distinguishing individuals in various 
species of this group of Rana. ‘These differences are :—Vomerine 
teeth not extending posteriorly beyond the choane (equally dis- 
tant from each other and from the latter); first finger not longer 
than the second; several large, prominent oval glands on the sides 
below the dorso-lateral fold. The tibia is 32 times as long as broad. 


Measurements. 
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The specimen is a male, with internal vocal sacs, strong fore 
limbs, and an oval flat gland on the inner side of the arm. 


87. Rana garoensis, sp. n. 


Vomerine teeth in short oblique series between the choane. 

Head longer than broad, much depressed ; snout pointed, 
strongly projecting beyond the mouth, as long as the eye; canthus 
rostralis strong: loreal region not very oblique, concave ; nostril 
equidistant from the eye and from the tip of the snout; distance 
between the nostrils a little greater than the interorbital width, 
which equals that of the upper eyelid; tympanum very distinct, 
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4 the diameter of the eye, 14 to 2 times its distance from the 
latter. 

Fingers rather slender, the tips dilated into very small discs 
with a groove separating the upper from the lower surface; first 
and second fingers equal, third a little longer than the snout ; sub- 
articular tubercles moderately large, prominent. 

Hind limb long, the tibio-tarsal articulation reaching a little 
beyond the tip of the snout, the heels strongly overlapping; tibia 

4 to 5 times as long as broad, 1? times in length from snout to 
vent, as long as the fore limb, longer than the foot. ‘Toes with 
the tips more strongly dilated than those of the fingers, entirely 
webbed ; outer metatarsals separated nearly to the base; sub- 
articular tubercles small but very prominent; no tarsal fold; 
inner metatarsal tubercle oval, + the length of the inner toe; a 
round outer tubercle. 

Skin granulate above; a feebly prominent, narrow, interrupted 
glandular dorso-lateral fold, from above the tympanum to the hip ; 
lower parts smooth. 

Greyish brown above, blackish brown on the sides, the latter 
shade sharply defined above by the canthus rostralis and the 
dorso-lateral fold; a white streak along the upper lip; limbs with 
dark cross bars. Lower parts white. 

Male unknown. 

Measurements. 
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This species is founded on two specimens which Dr. Annan- 
dale had referred to a new species under the above name, and 
which he has generously passed on to me for description. They 
were obtained by Mr. and Mrs. Kemp in the Garo hills, Assam, 
above Tura, at an altitude of 3,500 to 3,900 feet,. The specimens 
were captured leaping about in long grass. 


88. Rana nasSica. 


Rana nasica, Bouleng. Ann. and Mag. N.H. (7) XII, 1903, p. 187. 


Vomerine teeth in short or moderately long oblique series 
between the choane. 
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Head longer than broad, much depressed; snout pointed, very 
prominent, as long as the eye, which is large; canthus rostralis 
sharp; loreal region not very oblique, deeply concave; nostril 
equidistant from the eye and from the tip of the snout; distance 
between the nostrils a little greater than the interorbital width, 
which nearly equals that of the upper eyelid; tympanum very 
distinct, $ or slightly more than } the diameter of the eye, I$ to 2 
times its distance from the latter. 

Fingers rather slender, the tips dilated into well-developed 
discs with a groove separating the upper from the lower surface ; 
first finger longer than the second, third a little longer than the 
snout ; subarticular tubercles moderately large, prominent. 

Hind limb long, the tibio-tarsal articulation reaching the tip 
of the snout or a little beyond, the heels strongly overlapping ; 
tibia 4 to 4} times as long as broad, Is to 1+ times in length from 
snout to vent, a little eee than the fore limb, a little longer 
than the foot. ‘Toes with the tips dilated like the fingers, entirely 
webbed; outer metatarsals separated nearly to Hack poe sub- 
articular tubercles small but very prominent; no tarsal fold ; 
inner metatarsal tubercle oval, } to } the length of the inner toe; 
a small, round outer tubercle. 

Skin smooth, with granular tubercles on the pelvic region; 
a feebly prominent, narrow glandular dorso-lateral fold from above 
the tympanum to the sacral region. 

Greyish olive or brown above, with or without blackish spots ; 
canthus rostralis, temple, and outer edge of glandular fold black- 
ish ; upper lip, from below the nostril, white; tympanum reddish ; 
limbs with numerous regular dark cross-bands. Lower parts white, 
uniform or dotted with brown. 

Males with a large external vocal sac on each side of the throat. 

Nasal bones small, oblique, separated from each other and 
from the frontoparietals; ethmoid largely exposed above, pointed 
in front and extending to between the nasals. 


Measurements of types, in millimetres. 
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Habitat. Man-Son Mountains, Tonkin, 3,000-4,000 ft. Closely 
allied to R. alticola, which differs in the less prominent snout and 
the less deeply concave loreal region. 


89. Rana arfaki. 


Rana arfaki, A. B. Meyer, Mon. Berl. Ac. 1874, p. 138; van Kampen, 
Nova Guinea, V, Zool. p. 165 (1906), and IX, Zool. p. 36 (1909) ; 
Bouleng. Ann. and Mag. N.H. (9) 1, 1918, p. 239. 

Limnodytes arfaki, part., Peters et Doria, Ann. Mus. Genova, XIII, 1878, 


Pe ake Bouleng. Ann. and Mag. N.H. (6) I, 1888, p. 345; Ann. 
Mus. Genova, (2) XVIII, 1898, p. 706; Roux, Abh. Senck. Ges. 
XXXIII, 1910, p. 226; Bouleng., Tr. Zool. Soc. XX, 1914, p. 240. 

Rana waigeensis, van Kampen, Bijdr Dierk. XIX. 1913, p. go, and Nova 
Guinea, 1X, Zool. p 459, pl. xi, fig. 2 (1913). 

Vomerine teeth in straight or feebly curved, more or less 
oblique series between the choanz or extending a little beyond 
the level of the posterior borders of the latter, usually nearer each 
other than the choane. 

Head much depressed, as long as broad or broader than long ; 
snout rounded or obtusely pointed, feebly projecting beyond the 
mouth, as long as or a little longer than the eye; canthus rostralis 
distinct ; loreal region oblique, deeply concave; nostril equidistant 
from the eye and from the tip of the snout or a little nearer the 
latter; distance between the nostrils equal to or greater than the 
interorbital region, which is usually slightly concave and measures 
& to ?, or rarely nearly equals, the width of the upper eyelid; 
tympanum very distinct, 2 or 3 the diameter of the eye, once to 
twice its distance from the latter. 

Fingers rather long, the tips dilated into small discs which are 
longer than broad and with a groove separating the upper from the 
lower surface, first much longer than the second, third longer than 
the snout, second and third with more or less distinct dermal mar- 
gin; subarticular tubercles large and prominent. 

Hind limb long, the tibio-tarsal articulation reaching between 
the eye and the tip of the snout, the tip of the snout or slightly 
beyond; the heels feebly overlapping ; tibia 3 to 4 times as long as 
broad, 1? to a little more than 2 times in length of head and body, 
shorter than the fore limb, as long as or longer than the foot. 
Toes with the tips dilated into small discs similar to those of the 
fingers, webbed to the discs; outer metatarsals separated nearly 
to the base; subarticular tubercles rather large, prominent; no 
tarsal fold; inner metatarsal tubercle elliptic, moderately prom- 
inent, + to 2 the length of the inner toe; outer tubercle absent or 
flat and rather indistinct. 

Upper parts smooth or shagreened, with or without small flat 
warts, or granulate with large elongate warts with small horny 
spinules ; a glandular fold above the temple. Lower parts smooth, 
posterior half of thigh granulate. 

Olive or brown above, uniform or with darker and lighter 
spots, or reddish brown with scattered small yellow spots ; tympa- 
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num often reddish; limbs without or with very indistinct dark 
cross-bands. Whitish beneath, throat and breast usually spotted 
or marbled with dark brown. 

Males with an external vocal sac on each side of the throat 
and a large oval gland on the inner side of the arm; a moderately 
strong pad on the inner side of the first finger, covered, during the 
breeding season, with a velvety greyish horny layer. 

Nasal bones small, oblique, widely separated from each other 
and from the frontoparietals; ethmoid largely exposed above, 
extending to the anterior borders of the nasals; zygomatic pro- 
cess of squamosal longer than the posterior. 


Measurements, n millimetres. 
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1-2, Mimika R., Dutch New Guinea. 3-5. Soghere, Brit. New Guinea (types 
of R. macroscelis). 6. Soghere District. 7-10. Haveri, Brit. New Guinea. 11. 
Albert Edward Range, B.N.G. 12. Madew, B.N.G. 13. Astrolabe Mts., B.N.G. 


Habitat. New Guinea, Waigeou and Aru Islands. 

In this and the 10 following species, I regard the absence of 
the dorso-lateral glandular fold as secondary, these species being, in 
my opinion, derived from the Ranae typicae group of the subgenus 
Rana. 

go. Rana andersonii. 
Polypedates yunnanensis, Anders. Anat. Zool. Res. Yunn. p. 846, pl. 
Ixxviil, fig. 3 (1879). 
Rana andersonit, Bouleng. Cat. Batr. Ecaud. p. 55 (1882), Faun. Ind., 
Rept. p. 447 (1890), and Proc. Zool. Soc. 1899, pp. 168 and 960. 

Vomerine teeth in transverse or slightly oblique series between 
the choanz or extending a little beyond the level of the posterior 
borders of the latter. 

Head as long as broad or slightly broader than long, much 
depressed; snout rounded or obtusely pointed, feebly projecting 
beyond the mouth, as long as the eye or a little shorter ; canthus 
rostralis obtuse; loreal region feebly oblique, concave; nostril 
equidistant from the eye and from the tip of the snout or a little 
nearer the former; the distance between the nostrils equals or a 
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little exceeds the interorbital width, or that of the upper eyelid ; 
tympanum very distinct, ? to } the diameter of the eye and 1} 
to 2 times its distance from the latter. 

Fingers rather long, terminating in small discs, which are 
longer than broad and divided by a groove into an upper and a 
lower portion ; first finger as long as or a little longer than the 
second, third much longer than the snout; subarticular tubercles 
moderately large, moderately prominent. 

Hind limb long; tibio-tarsal articulation reaching the tip of 
the snout or a little beyond; heels overlapping when the limbs are 
folded at right angles to the body; tibia 4 to 5 times as long as 
broad, 13 to 1% times in length from snout to vent, as long as ora 
little shorter than the fore limb, slightly or a little longer than the 
foot. Toes ending in small discs, same as those of the fingers, 
webbed to the discs; subarticular tubercles rather small, moderx- 
ately prominent; no tarsal fold; inner metatarsal tubercle rather 
small, feebly prominent, 4 to } the length of the inner toe; no 
outer tubercle. 

Back finely areolate or granulate, sides often with large flat 
warts; males with minute white spinose tubercles on the sides. 
Tower parts smooth. 

Olive above, with large roundish brown spots, the ground colour 
sometimes forming a mere network between them; sides with 
black spots; limbs with numerous dark cross-bands ; hinder side of 
thighs yellow, spotted or marbled with black. Lower parts white, 
throat sometimes marbled with brown. 

Males with internal vocal sacs; fore limb much thickened, the 
inner finger with a large pad, covered, during the breeding season, 
with a velvety grey horny layer. 

Nasals small and widely separated from each other and from 
the frontoparietals; upper part of ethmoid largely uncovered 
anteriorly. 

Measurements, in millimetres. 


Te 2: Be 4. 5. 
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1. Hotha Valley, Yunnan (type). -3. Kakhien hills, Upper Burma. 4. 


Kuatun, N.-W. Fokien. 5. Foochow. 


tN 
>) 
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Hahiat. Upper Burma, Yunnan, Fokien, Hainan. 

This species appears to be related to R. grahami in exactly 
the same degree as R. adenopleura to R. pleuraden, thus pointing 
to a polyphyletic origin for the subgenus Hylorana. 

The fact that a glandular dorso-lateral fold is sometimes pre- 
sent in R. grahami justifies my belief that its absence in R. ander- 
sonit, aswell as in other species which I group with it, is secondary. 


gi. Rana schmackeri. 


Rana schmackeri, Boettg. Katal. Baty. Samml. Senck. Ges. p. 11 (1892). 


Vomerine teeth in strong, very oblique series originating be- 
tween the anterior corners of the choanz and extending consider- 
ably beyond the level of their posterior borders. 

Snout hardly longer than the orbit, somewhat pointed; can- 
thus rostralis obtuse; loreal region oblique, somewhat concave ; 
nostril alittle nearer the end of the snout than the eye; inter- 
orbital region a little narrower than the upper eyelid; tympanum 
very distinct, ? the size of the eve. 

First finger a little longer than the second; tips of fingers 
dilated into small discs. 

Tibio-tarsal articulation reaching the tip of the snout; tibia 
1s times in length of head and body; toes entirely webbed ; tarsal 
fold feebly indicated; a very feeble and indistinct inner metatarsal 
tubercle; no outer tubercle. 

Skin smooth or finely corrugated; a feeble glandular fold 
above the tympanum; a glandular fold from below the eye to the 
shoulder ; posterior part of belly feebly granulate. 

Bluish green-grey above, with black marblings and larger 
rounded dark spots, which may be somewhat light-edged ; sides 
with sharply defined round black spots; limbs with numerous dark 
cross-bars; sides of head with black spots, the glandular fold below 
the tympanum greenish white. Lower parts dirty white, limbs 
orange. 

From snout to vent 42 millim. 

Habitat. Ichang, C. China. 

This species was described from a single specimen in the 
Senckenberg Museum. It appears to be allied to R. andersoniz, 
from which it differs in the vomerine dentition and in the larger 
tympanum. 


92. Rana ijime. 


Buergeria ijime, Stejneg. Proc. Biol. Soc. Washingt. XIV, 1901, p. 190. 
Rana ijime, Stejneg. Herp. Fapan, p. 121, fig. (1907); T. Vogt, Sztzd. 
Ges. Nat. ry. Berl. 1913, p. 179. 

Vomerine teeth in slightly oblique series on a line with the 
posterior borders of the choane. 

Snout rounded, somewhat projecting ; canthus rostralis rather 
abruptly bent; loreal region concave; nostril much nearer the tip 
of the snout than the eye; interorbital space slightly narrower 
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than the upper eyelid; tympanum very distinct, 4 the diameter 
of the eye. 

First finger extending slightly beyond the second ; tips of 
fingers dilated into small discs, that of the third less than half the 
diameter of the tympanum. 

The tibio-tarsal articulation reaches considerably beyond the 
tip of the 'snout; heels strongly overlapping; tibia r+ times in 
length from snout to vent, shorter than the fore limb; toes about 
3 webbed, 2 phalanges of fourth free; discs slightly smaller than 
those of the fingers; subarticular tubercles very prominent ; no 
tarsal fold; inner metatarsal tubercle oval, not prominent, about 
2 the length of the inner toe; a small outer metatarsal tubercle. 

Skin of upper parts obscurely shagreened, with a few scattered 
pustules on the back and many on the sides; three large glandular 
warts behind the corner of the mouth; from the posterior corner 
of the eye a somewhat indistinct dorso-lateral fold, which on the 
shoulder seems broken up into a series of shorter longitudinal 
glands; sides of head and upper surface of tibia with numerous 
small white asperities. Lower parts smooth. 

Dark chocolate brown above, apparently nearly uniform, 
dorso-lateral folds and upper surface of limbs paler; a whitish 
line under the eye and on the posterior part of the upper lip, 
which is mottled with brown along the edge ; flanks pale brownish, 
with irregular blackish spots; limbs with dark brown cross-bars ; 
hinder side of thighs mottled with dark brown. Lower parts 
whitish, with very faint brown mottlings on the throat, on the 
chest, and on the hind limbs. 

From snout to vent 68 millim. 

Habitat. Okinawa Shima, Loo Choo Islands; Formosa. 

The above description is ‘derived from Stejneger’s, based on 
a single specimen preserved in the Science Collection at Tokyo. 

Formosa has been added to the habitat by T. Vogt. 


93. Rana signata. 


Polypedates signatus, Giinth. Proc. Zool. Soc. 1872, p. 600, pl. xl, fig. c. 
Polypedates similis, Giinth. Proc. Zool. Soc. 1873, p- 171. 
Rana signata, Bouleng. Cat. Batr. Ecaud. p. 71 (1882), and Ann. and Mag. 
N.H. (6) VII, 1891, p. 342; Werner, Zool. Fahrb., Syst. XIII, 1900, 
p- 493; Laidlaw, Proc. Zool. Soc. 1900, p. 886; Bouleng. Fawn. Mal. 
Pen., Rept. p. 237 (1913). 
Rana similis, Bouleng. Cat. p. 72. 
Rana obsoleta, Mocquard, Le Natur. 1890, p. 155, N. Arch. Mus. Parts 
(3) II, 1890, p. 147, and Mém. Soc. Zool. France, V, 1892, p. 198. 
Vomerine teeth in small oblique groups close together, on a 
level with the posterior borders of the choanee or just behind them. 
Head a little longer than broad, much depressed ; snout 
rounded or subacuminate, feebly projecting beyond the mouth, a 
little shorter than the eye, which is very large and prominent ; 
canthus rostralis distinct ; loreal region very feebly oblique, deeply 
concave ; nostril nearer the tip of the snout than the eye ; distance 
between the nostrils equal to or a little greater than the inter- 
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orbital width, which is equal to or a little less than that of the 
upper eyelid; tympanum very distinct, * to ? the diameter of the 
eye, close to the eye or not less than 3 times as long as its distance 
from it. 

Fingers slender, the tips dilated into very small discs, which 
bear a groove separating the upper from the lower surface ; first 
finger a little longer than the second, third longer than the snout; 
subarticular tubercles moderately large, very prominent. 

Tibio-tarsal articulation reaching the tip of the snout or be- 
tween the eye and the tip of the snout ; heels overlapping when the 
limbs are folded at right angles to the body; tibia 4 to 54 times as 
long as broad, 12 to a little less than 2 times in length from snout 
to vent, shorter than the fore limb, a little longer than the foot. 
Toes slender, the tips with very small discs similar to those of the 
fingers, about # webbed, the web reaching or not quite reaching 
the discs of the third and fifth, two phalanges of fourth free ; outer 
metatarsals separated nearly to the base; subarticular tubercles 
rather small but very prominent, no tarsal fold ; inner metatarsal 
tubercle oval or elliptic, } to 2 the length of the inner toe ; a round 
outer tubercle. 

Upper parts smooth or with large flat granules; glandular 
dorso-lateral fold absent or flat and very indistinct, or represented 
by a chain of large warts ; lower parts smooth. 

Dark olive or blackish above, with yellowish spots, or olive 
largely spotted or marbled with black ; a yellow or white streak 
from the tip of the snout along the canthus rostralis and the bor- 
der of the upper eyelid, continued along each side of the back ; 
sometimes a white line on the upper lip; hind limbs with black 
and light cross-bars, or orange spotted or barred with black. 
Brownish white or brown beneath, uniform or spotted with white. 

Males with internal vocal sacs, strong fore limbs, with a more 
or less distinct oval gland on the inner side of the arm, and a small 
pad on the inner side of the first finger, covered, during the breed- 
ing season, with a yellowish velvety horny layer. 

Eggs 14 millim. in diameter in female 50 millim. from snout 
to vent, strongly pigmented in the upper third. 

Nasal bones moderately large, separated from each other and 
in contact with the ethmoid, which is largely uncovered above and 
truncate in front. 


Measurements, in millimetres. 
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1. Matang, Borneo(type). 2-7. Lanas, Brunei, Borneo. 8. Akar R., Sarawak. 
g. Laguna del Bay, Luzon (type of RF. similis). 


Habitat. Malay Peninsula (between Kedah and Perak), Su- 
matra, Borneo, I,uzon. 


94. Rana picturata, sp. n. 


Vomerine teeth in oblique groups or short series between the 
choanz, close together or equally distant from each other and 
from the latter. 

Head as long as broad, much depressed ; snout rounded or 
obtusely pointed, feebly projecting beyond the mouth, shorter 
than the eye; canthus rostralis distinct ; loreal region feebly ob- 
lique, concave ; nostril nearer the tip of the snout than the eye ; 
distance between the nostrils equal to or a little less than the 
interorbital width, which is equal to or a littie less than that of 
the upper eyelid; tympanum very distinct, * to } the diameter of 
the eye, 3 to 4 times as long as its distance from the latter. 

Fingers rather long and slender, the tips dilated into small 
discs which are longer than broad and with a groove separating the 
upper from the lower surface ; first finger longer than the second, 
third longer than the snout ; subarticular tubercles large and very 
prominent. 

Hind limb rather long, the tibio-tarsal articulation reaching 
the tip of the snout or between the eye and the tip of the snout, 
the heels overlapping when the limbs are folded at right angles to 
the body ; tibia 4 to 54 times as long as broad, a little more than 
half the length from snout to vent, much shorter than the fore 
limb, as long as or slightly longer than the foot. Toes with the 
tips dilated into small discs similar to those of the fingers, about 
2 webbed, the web reaching or nearly reaching the discs of the 
third and fifth, two phalanges of fourth free; outer metatarsals 
separated nearly to the base; subarticular tubercles moderately 
large, very prominent; no tarsal fold; inner metatarsal tubercle 
oval or elliptic, moderately prominent, } to 2 the length of the 
inner toe ; a round outer tubercle. 

Upper parts more or less granulate, lower smooth. 

Black above with numerous large yellow or pale brown round 
or itregular spots or marblings, the round spots sometimes with 
black centres; a yellow streak round the upper surface of the 
snout and the borders of the upper eyelids, sometimes continued 
on each side of the back; upper lip with small yellowish spots ; 
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limbs with more or less irregular black and yellow or pale brown 
cross-bands. Lower parts brown, spotted with white, or brownish 
white with or without brown marblings. 

Males with internal vocal sacs and an oval gland on the inner 
side of the arm. 

Eggs 13 millim. in diameter in female 68 millim. long from 
snout to vent. 

Nasal bones narrow, oblique, separated from each other; 
ethmoid exposed above, truncate in front, not extending to be- 
tween the nasals. 


Measurements, in millimetres. 
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1-4. Bidi Caves, Sarawak. 5-7. Sarawak. 8. Kina Balu. 9-10. Barabas, S.-E. 
Borneo. 


Habitat. Borneo. 
Intermediate between R. signata and R. glandulosa. 


95. Rana moellendor ffi. 


Rana moellendorffi, Boettg. Zool. Anz. 1893, p. 363. 


Vomerine teeth in small round groups on a level with the 
posterior borders of the choanz, nearer to each other than to the 
latter. 

Head as long as broad; snout obtuse, as long as the eye; 
canthus rostralis blunt; loreal region nearly vertical, deeply con- 
cave; nostril nearer the tip of the snout than the eye; eye large, 
very prominent; interorbital region nearly twice as broad as the 
upper eyelid; tympanum very distinct, 3 to 2 the size of the eye. 

Fingers slender, the tips dilated into very small discs, which 
are longer than broad and provided with a lateral groove; first 
finger longer than the second ; subarticular tubercles strong. 

Tibio-tarsal articulation reaching the tip of the snout; tibia 
I; to 1} times in length from snout to vent, shorter than the fore 
limb. Toes moderately long, the tips dilated like the fingers, 
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3 webbed; subarticular tubercles strong; a rather strong, elongate 
inner and a small round outer metatarsal tubercle. 

Upper parts finely corrugated, with small warts on the pos- 
terior part of the upper eyelids and on the lumbar region; belly 
smooth. 

Light bronzy or greyish green above, with numerous sharply 
defined black spots, the black predominating over the ground 
colour ; lower parts dark brown or blackish, with numerous whitish 
spots. 

Male unknown. 

From snout to vent 49 millim.; hind limb 8o. 

Habitat. Culion Id., Calamianes, Philippines. 

Types preserved in the Senckenberg Museum. 

Appears to be closely allied to R. szgnata. 


96. Rana glandulosa. 


Rana glandulosa, Bouleng. Cat. Batr. Ecaud. p. 73, pl vu, (1882), Ann. 
and Mag. N.H. (6) VIII, 1891, p. 291, and XIV, 1894, p. 87; S. 
Flower, Proc. Zool. Soc. 1896, p. 905; A. L. Butler, Fourn. N.H. Soc. 
Bomb. XV, 1903, p. 200; Bouleng. Faun. Mal. Pen., Rept. p. 236 
(1913); Annand. Mem. As. Soc. Beng. Vip 1917; p. 146: 
Vomerine teeth in short oblique series between the choanze 
or on a level with their posterior borders, equally distant from 
each other or nearer to the latter. 


Head as long as broad or a little broader than long, much 
depressed ; snout rounded or obtusely pointed, feebly projecting 
beyond the mouth, as long as or slightly longer than the eye; 
canthus rostralis obtuse; loreal region oblique, deeply concave; 
nostril nearer the tip of the snout than the eye; distance between 
the nostrils equal to or a little greater than the interorbital width, 
which is equal to or a little narrower than that of the upper eyelid ; 
tympanum very distinct, 2 to * the diameter of the eye, 2 to 3 
times as long as its distance from the latter. 

Fingers rather long and slender, the tips dilated into small 
discs which are longer than broad and with a groove separating 
the upper from the lower surface; first finger much longer than 
the second, third longer than the snout; subarticular tubercles 
large and very prominent. 


Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eye and the nostril, the heels overlapping 
when the limbs are folded at right angles to the body ; tibia 4 to 43 
times as long as broad, Ii to 2} times in length from snout to 
vent, much shorter than the fore limb, as long as or a little longer 
or a little shorter than the foot. ‘Toes with the tips dilated into 
small discs similar to those of the fingers, } to #’webbed; outer 
metatarsals separated nearly to the base; subarticular tubercles 
moderately large, very prominent; no tarsal fold; inner metatarsal 
tubercle oval or elliptic, moderately prominent, } to ? the length 
of the inner toe; a round outer tubercle. 
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Skin of upper parts smooth or granulate, with large flat 
glandules, at least on the sides; a chain of glands sometimes repre- 
senting the dorso-lateral fold; lower parts smooth. 


Olive-brown or reddish brown above, often spotted and 
speckled with blackish; lips dark, with large whitish spots or bars; 
limbs with dark cross-bars more or less distinct. Lower parts 
whitish or buff, uniform or spotted with brown. 


Males with an external vocal sac forming folds on each side of 
the throat, and a large oval gland on the inner side of the arm. 

Nasal bones narrow, oblique, separated from each other; 
ethmoid exposed above, truncate in front, not extending to between 
the nasals. 


Eggs 2 millim. in diameter in female measuring 66 millim. 
from snout to vent, unpigmented. 


Measurements, in millimetres. 
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Fifth toe .. oN 2 TO; | HIG Vide. ALS Leth as eTO n P20 eS aero seins 


1. Kuala Lipis, Pahang. 2. Malacca. 3-4. Singapore. 5. Sarawak (type). 
6. Sarawak. 7. Mt. Mubu, Sarawak. 8-9. Spitang, Sarawak. 10. Mt. Batu Song, 
Sarawak. 11. Bongon, N. Borneo. 


Habitat. Northern Shan States (Burma), Malay Peninsula, 
Sumatra, Borneo, Palawan. 


97. Rana baramica. 
Rana baramica, Boettg. Abh. Senck Ges. XXV, 1901, p. 391; van Kampen, 
in M. Web, Zool. Ergebn. Rets. Nied. O.-Ind. 1V, 1907, Pp. 399- 

This species appears, from the description, to be closely 
related to R. glandulosa, from which it differs principally in the 
head being a little longer than broad and the toes only 3 webbed. 

Axial length 55 millim.; hind limb 90; tibia 28. 

The types are from the Baram River, North Borneo, and the 
species has been recorded from Banka by van Kampen. 
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98. Rana Iuctuosa. 


Limnodytes luctuosus, Peters, Mon, Berl. Ac. 1871, p.579, and Ann. Mus. 
Genova, III, 1872, p. 43, pl. vi, fig. 1. : 

Rana luctuosa, Bouleng. Cat. Batr. Ecaud. p. 68 (1882) and Ann. and 
Mag. N.H. (3) li, 1890, p. 341; S. Flower, Proc. Zool. Soc. 18096, p. 
go4, pl. xlvi, and 1899, p. 896; A. L.. Butler, Fourn. N.H. Soc. Bomb. 
XV, 1903, p-199; Bouleng. Faun. Mal. Pen., Rept. p. 238 (1912) 

Rana decorata, Mocquard, Le Natur. 1890, p. 155, and N. Arch. Mus. (3) 
IL, 1800; p; 145; plex, fig: 2. 

Vomerine teeth in small oblique groups or short series between 
the choane, equally distant from each other and from the latter, 
or nearer together, 

Head as long as broad, much depressed ; snout rounded, as 
long as or a little shorter than the eye, feebly projecting beyond 
the mouth; canthus rostralis indistinct ; loreal region scarcely 
oblique, feebly concave , nostril equally distant from the eye and 
from the tip of the snout; distance between the nostrils equal 
to or a little greater than the interorbital region, which is a little 
broader than the upper eyelid; tympanum very distinct, $ to } the 
diameter of the eye, 2 to 3 times as long as its distance from the 
latter. 

Fingers moderately long, the tips dilated into very small 
discs with a groove separating the upper from the lower surface ; 
first finger longer than the second, third a little longer than the 
snout ; subarticular tubercles moderate, prominent. 

Hind limb rather long, tibio-tarsal articulation reaching the 
tip of the snout or between the eye and the tip of the snout, the 
heels overlapping when the limbs are folded at right angles to the 
body ; tibia 3 to 4 times as long as broad, twice or a little less 
than twice in length from snout to vent, shorter than the fore limb, 
as long as or slightly longer or shorter than the foot. Toes with 
discs similar to but a little larger than those of the fingers, } 
webbed; outer metatarsals bound together in the basal third; sub- 
articular tubercles moderate, prominent; no tarsal fold; inner 
metatarsal tubercle elliptic, 2 to 24 times in the length of the inner 
toe ; a very small outer tubercle. 

Skin perfectly smooth. 

Top of head and back bright red or rich dark chocolate-brown, 
bordered all round by a sharply defined white or yellow line ; sides 
of head and body very dark brown or black; tympanum dark 
reddish brown ; along the lower part of the side of the body a few 
white or yellow spots in an irregular line from the angle of the 
mouth to the thigh; limbs very dark brown or bluish black with 
bluish white or very pale grey or orange marblings or transverse 
lines. Throat brown or black, remainder of the lower parts dirty 
buff, darker on the limbs, sometimes with small light spots. 

Males without secondary sexual characters. 

Nasal bones very narrow, widely separated from each other by 
the ethmoid, which is broadly truncate in front and nearly reaches 
the premaxillaries. 
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Tadpole with the tail acutely pointed, nearly twice as long as 


the body. 


Beak broadly edged with black ; upper lip with 5 or 6 


series of horny teeth, only the outer uninterrupted ; lower lip with 
4 series of horny teeth, the innermost narrowly interrupted, the 
remainder uninterrupted. 


Measurements, in millimetres. 


Ts 2e) 830 Anchen IOS 7a Oc Os = cl © SL, panic? cael aaeUA eee She 

BG 1S SAR TR a Bee ne oe 

From snout tovent 45 43 41 4I 49 48 47 43 42 48 44 53 42 42 60 
Head Eis scileeeayR Mie sé) aid aly i) Gens fa eh a 
Width of head Ms che ib eile aloe ss) aS) Ste ae} UG | Bu 
Snout 6° Be 252 550 686 hos OS So a ee 
Eye oie! MD © OG AB REG A) Os GOING G05 5 tO 5 60 ee 
Draterorborteal) swatch 2 ee ee eee | | 
Tympanum A 395375) S395 et A oe Po. Seba ape) heres oa mee 
Fore limb A Ds Obs D0) 73 3 OR OR. Aol Ad 9 25° BH ~ Ze 
First finger a Oe (Ros Ot RN Oe GO Gs BG) © -1@ 
Second finger 545 535 5. ih et Ons 5S) 6 Suh a bu fe Oo eee 
Third finger Veh Le Chis ee BGS Ar Gh Ge EST Gr © 1@ 
Fourth finger A'S Hy A GA 5 Oh be ag ease sO 95 tO as eee 
Hind limb FANO8 OO. 168 SO" 178) 77a OS) | 71uSO. la 233) 7 OmyOmmmes 
Tibia Be 23 eueIe 2h 2a hea 25. Olen 2 oe 5) 20m eee 
IOOE™ =r My Dis (ile WIS ah CANS Sai DOOR A AS) I BB BI 
Third toe {i “DE TT a0 993. 12/403) Tie 2 ea Ae 
Fourth toe TON VOLO LO! eulO) eS On nlm ul ake Omen ae O MeO meslemE 
Fifth toe ih She pee Ne RO Ah Te ey ih A TD 
1-8. Penang hill. 9-11. Larut hills, Perak. 12, Akar R., Sarawak. 13-14. 


Matang, Sarawak. 15. Saiap, Kina Balu, N. Borneo. 


Habitat. Penang hill, between 2,000 
hills, Perak, 4,000 feet, Borneo. 


and 2,200 feet; Larut 


99. Rana debussyi. 


Rana debussyi, van Kampen, Nat. Tijdschr. Nederl. Ind. .X1X, 1910, 
pp- 23, 40, pl. 1, fig. 3. 

Vomerine teeth in short oblique series between the choane. 

Head considerably longer than broad; snout rounded, pro- 
jecting beyond the mouth, 14 times as long as the eye; canthus 
rostralis rather sharp; loreal region feebly oblique; nostril nearly 
equally distant from the eye and from the end of the snout; inter- 
orbital space broader than the upper eyelid; tympanum very 
distinct, 2 the size of the eye. 

Fingers with small but distinct discs, first longer than the 
second ; subarticular tubercles well developed. 

Tibio-tarsal articulation reaching the tip of the snout; tibia 
5 times as long as broad, more than } length from snout to vent. 
Toes with discs small but a little larger than those of the fingers, 
webbed only at the base, the web not reaching the basal subart1- 
cular tubercles; no tarsal fold; inner metatarsal tubercle small, 
elongate, outer smaller still, round. 

Skin very finely granulate above. 

Brown above, black on the side, the two shades separated by 
a white streak as in R. luctuosa; another white streak along the 
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upper lip and the side of the body to the groin; limbs pale brown 
with dark cross-bars. Yellowish white beneath. 
. From snout to vent 50 millim. 
Habitat. Sumatra. 
This species is described as allied to R. luctuosa, but having 
much in common with RF. javanica (nicobartensts). 
The single specimen is from Delt. 


100, Rana grisea. 


Rana grisea, van Kampen, Nova Guinea, IX, Zool. p. 460, pl. xi, fig. 3 
(1913); Bouleng. 7y. Zool. Soc. XX, 1914, p. 250. and Ann. and Mag, 
NeEEa(@) li rOUs\ Pp. 230- 

2? Rana nove-britannie@, part., Werner, Verh. Zool.-bot. Ges. Wien, LI, 
1901, p. 614. 

Vomerine teeth in oblique groups or short series between the 
choanz or extending a little beyond the level of their posterior 
borders, a little nearer to each other than to the latter. 

Head as long as broad or a little longer than broad, much 
depressed; snout rounded, projecting beyond the mouth, as long 
as the eye or a little longer ; canthus rostralis strong; loreal region 
not very oblique, deeply concave ; nostril a little nearer the tip of 
the snout than the eye; distance between the nostrils greater than 
the interorbital width, which equals # that of the upper eyelid; 
tympanum very distinct, 2 to 2 the diameter of the eye and 1} to 
3 times its distance from the latter. 

Fingers long and slender, terminating in smal! but very 
distinct discs, which are a little longer than broad and bear a 
horseshoe shaped groove separating the upper from the lower sur- 
face; first finger longer than the second, third much longer than 
the snout ; subarticular tubercles large and very prominent. 

Hind limb long, the tibio-tarsal articulation reaching beyond 
the tip of the snout, the heels strongly overlapping when the limbs 
are folded at right angles to the body; tibia 4 to 44 times as long as 
broad, 1% to 1; times in length from snout to vent, slightly shorter 
or slightly longer than the fore limb, longer than the foot. Toes 
ending in well-developed discs, similar to but a little larger than 
those of the fingers, entirely webbed or two phalanges of fourth 
free; outer metatarsals separated nearly to the base; subarticular 
tubercles moderately large, prominent ; no tarsal fold; inner meta- 
tarsal tubercle elliptic, 2 the length of the inner toe; a round 
outer tubercle. 

Skin of upper parts smooth or finely granulate, with a few 
scattered small warts and white spinulose tubercles, which are very 
crowded on the dorso-lateral folds; a rather narrow glandular 
dorso-lateral fold from above the tympanum to the hip or not quite 
so far; the distance between these folds, on the back, 5 times in the 
length of head and body; a glandular fold from below the eye to 
the shoulder. Lower parts smooth. 

Brown above, uniform or with small darker spots, loreal and 
temporal regions darker; tympanum reddish brown ; limbs with 
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oblique or angular dark cross-bands; hinder side of thighs dark 
purplish brown. Lower parts brown, more or less spotted or 
marbled with brown. 

Males with a large external vocal sac on each side of the throat ; 
fore limb strong, with a flat gland on the inner side of the arm; a 
large pad on the inner side of the first finger, covered, during the 
breeding season, with a greyish, velvety horny layer. 


Measurements, in millimetres, of specimens from Utakwa River. 


of ol of 
From snout to vent ie at xe 7/9) 74. 68 
Head ws is oe ow 26 24 
Width of head a a Stee2 26 22 
Snout = ce Ss as Spt: 10 9 
Eye Ae 9 10 8 
Interorbital width ae 25) sees 4 4 
Tympanum .. ae Sih ned gO 6 5 
Fore limb a nee se ~=) 48 49 40 
First finger 12 1 10 
Second finger. . ae xe LO 9 9 
Third finger .. oe oa sf BS 14 14 
Fourth finger. . Se rt 56. LO 9 1€0) 
Hind limb .. ae oe 8 LSS shee 
Tibia oe fe es ae BAO 46 42 
Foot af ss ae sen U RANT 40 38 
Third toe ae a, es eu 22 21 20 
Fourth toe .. ee a Fe BS 34 30 
Fifth toe <e = ee aie) 24 22 


Habitat. Dutch New Guinea. ‘The type is from the Went 
Mts. about 4,200 ft.; the specimens in the Brit. Mus. are from the 
Utakwa R., 2,500-3,000 ft. 

Distinguished from R. florensis by the more oblique loreal 
region, the rather longer hind limbs, and the presence of external 
vocal sacs in the male; from R. krefftii by the longer hind limbs. 


Iol1. Rana krefftii. 


Hylorana erythraea, part., Gunth. Cat. Batr. Sal. p. 73 (1858). 
Rana krefftii, Bouleng. Cat. Baty. Ecaud. p. 64, pl. ii, fig. 2 (1882), Tyr. 
Zool. Soc. XII, 1886, p. 52, and Ann. and Mag. -N.H. (9) 1, 1918, 
Dae 2A'O. 
ee Sar emer Werner, Zool. Anz. XVII, 1894, p. 155, and 
Mitt. Zool. Mus. Berl. \, 1900, p. 111, fig. 
Vomerine teeth in oblique groups or short series between the 
choanee, equally distant from each other and from the latter. 
Head a little longer than broad, much depressed; snout 
obtusely pointed, projecting beyond the mouth, as long as the eye 
or a little longer ; canthus rostralis strong; loreal region not very 
oblique, deeply concave ; nostril a little nearer the tip oi the snout 
than the eye; distance between the nostrils greater than the 
interorbital width, which is equal to or a little less than that of the 
upper eyelid; tympanum very distinct, about 3 the diameter of 
the eye and 23 to 4 times its distance from the latter. 
Fingers long and slender, with narrow dermal border, termin- 
ating in small but very distinct discs, which are a little longer 
than broad and bear a horseshoe-shaped groove separating the 
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upper from the lower surface; first finger longer than the second, 
third longer than the snout ; subarticular tubercles large and very 
prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eye and the nostril, the heels over- 
lapping when the limbs are folded at right angles to the body ; 
tibia 4 times as long as broad, 2 or a little more than 2 times in 
length from snout to vent, much shorter than the fore limb, as 
long as or slightly longer than the foot. Toes ending in well-devel- 
oped discs, similar to but a little larger than those of the fingers, 
the web reaching the discs of the third and fifth, two phalanges of 
fourth free; outer metatarsals separated nearly to the base; sub- 
articular tubercles moderately large, prominent; no tarsal fold ; 
inner metatarsal tubercle oval or elliptic, } to 2 the length of the 
inner toe; a round outer tubercle. 

Skin of upper parts smooth; a moderately broad or rather 
broad glandular dorso-lateral fold from above the tympanum to 
the hip, the distance between these folds, on the back, 5 to 55 
times in the length of head and body ; a glandular fold from below 
the eye to the shoulder, followed by a small glandule. Lower 
parts smooth. 

Uniform olive or chestnut-brown on the upper surface of the 
head and body, dark brown to blackish on the sides, the latter shade 
sharply defined above and below ; a white streak extending along 
the upper lip; no spots; limbs with dark cross-bands; hinder 
side of thighs yellow, marbled with dark brown or black. White 
beneath, uniform or spotted or marbled with blackish brown. 

Males with an external vocal sac on each side of the throat ; 
a large flat gland on the anterior side of the arm; a moderately 
strong pad on the inner side of the first finger. 

Osteological characters as in It. Papua. 


Measurements, on millimetres, 


le Zs By 4. Be 6. Te 

a + + + $ + $ 
From snout to vent 59 64 73 57 54 50 49 
Head : 21 22 27 21 21 18 18 
Width of head 20 21 25 19 19 17 17 
Snout 8 9 II cs) 8 6 6 
Eye ae Gis 8 fe) Gi 8 6 6 
Interorbital width 35 4 4°5 4 Bra 3 
Tympanum Aap ty 6 5 5 4 4 
Fore limb 39 43 48 36 35 31 33 
First finger LO ite) 12 9 7 7 7 
Second finger... oS S25) 16 8 6 6 6 
Third finger “nd af, On2 3 15 12 9 10) 10 
Fourth finger BS ae Gr ce Gem a0 7 7 6 6 
Hind limb a 56° C4k — WOxE TH 92 78 75 74 
Tibia. a re 29 D 37 29 2 23 23 
Foot .. oe Bet eke 2 37 28 2 23 23 
Third toe ~ egy 17 19 15 13 2) 13 
Fourth toe hh SD 28 32 25 20 20 20 
Fifth toe 16 18 22 17 14 14 14 


1. Solomon Ids, (type). 2. San Christoval (type). 3. Santa Anna. 4. Isabel. 
5-7. Guadalcanar. 
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Habitat. Solomon Islands.—Werner’s original description of 
Rk. nove-britannie, from New Britain, applies well to this species, 
except for the size of the tympanum, stated to be nearly as large 
as theeye. My suggestion as to the New Britain freg being refer- 
able to R. krefftit has been confirmed by Roux, Rev. Suisse Zool. 
DAXV IT 1918, p. Arie 


102, Rana papua. 


Rana papua, Lesson, Voy. Coguille, Zool. \\, i, p. 59, pl. vii, fig. 1 (1830) ; 
Boettg. in Semon, Zool. Forsch. p. 111 (1894); Méhely, Term. Fiizet. 
Budapest, XX, 1897, p. 410; Werner, Mitt. Zool. Mus. Berl. |, 
1900, p. 18; van Kampen, Nova Guinea, V. Zool. p. 164 (1906), and 
IX, Zool. p. 37 (1909), and p. 459 (1913): Bouleng. Tv. Zool. Soc. 
XX, 1914, p. 250, and Ann. and Mag. N.H. (9g) I, 1918, p. 240. 

Limnodytes waigiensis, Dum. et Bibr. Erp. Gén. VIII, p. 514 (1841). 

Limnodytes papuensis, A. B. Mey. Mon. Berl. Ac. 1874, p. 52; Doria, 
Ann. Mus. Genova, V1, 1874, p. 356. 

Limnodytes papua, Peters et Doria, Ann. Mus. Genova, XIII, 1878, 
p. 418. 

Limnodytes arfaki, part., Peters et Doria, Z. c., pl. vi, fig. 1. 

Rana papua, part., Bouleng., Cat. Batr. Ecaud. p. 64 (1882); Roux, Abs. 
Senck. Ges. XX XIII, 1910, p. 224. 

Rana arfaki, part., van Kampen, Bijdr. Dierk. XIX, 1913, p. 90. 

Rana fallax, van Kampen, Nova Guinea, 1X, Zool. p. {59 (1913). 

Vomerine teeth in oblique groups or short series between the 
choane or extending posteriorly beyond them, equally distant 
from each other and from the latter or a little nearer each other. 

Head as long as broad or longer than broad, much depressed ; 
snout obtuse or more or less acutely pointed, projecting more or 
less beyond the mouth, as long as the eye or longer; canthus 
rostralis strong; loreal region moderately or feebly oblique, deeply 
concave; nostril nearer the tip of the snout than the eye; distance 
between the nostrils equal to or greater than the interorbital width, 
which is 2 to once that of the upper eyelid; tympanum very dis- 
tinct, } to # the diameter of the eye, 14 to 3 times its distance 
from the latter. 

Fingers long and slender, sometimes with a feeble dermal 
border, terminating in small but very distinct discs, which area little 
longer than broad and bear a horseshoe-shaped groove separating 
the upper from the lower surface; first finger longer than the 
second, third longer than the snout; subarticular tubercles large 
and very prominent. 

Hind limb long, the tibio-tarsal articulation reaching the 
nostril, the tip of the snout, or, usually, beyond the tip of the 
snout; the heels strongly overlapping when the limbs are folded at 
right angles to the body; tibia 4 to 5% times as long as broad, 
Iz to I* times in length from snout to vent, as long as or a little 
longer or a little shorter than the fore limb, longer than the foot. 
Toes ending in well-developed discs, similar to but a little larger 
than those of the fingers, the web reaching the disc, or only the 
penultimate phalanx of the fourth; outer metatarsals separated 
nearly to the base; subarticular tubercles moderately large, prom- 
inent; no tarsal fold; inner metatarsal tubercle oval or elliptic, 
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1 to 2 the length of the inner toe; a round outer tubercle, excep- 
tionally very indistinct. 

Skin of upper parts smooth or finely granulate, sometimes 
with scattered small warts; a narrow glandular dorso-lateral fold 
from above the tympanum to the sacrum or to the hip, the dis- 
tance between these folds, on the back, 5 to 6 times in the length 
of head and body ; a glandular fold from below the eye to the 
shoulder, sometimes followed by one or two glandules. ower 
parts smooth. 

Olive, brown, or grey above, usually uniform, sometimes with 
darker spots on the back and sides; the dorso-lateral fold often 
edged with dark brown or black on the outer side ; a dark brown 
or black streak below the canthus rostralis and a large temporal 
spot; tympanum sometimes reddish brown; the temporal spot 
often edged with whitish beneath; limbs with more or less dis- 
tinct dark cross-bands ; hinder side of thighs usually marbled with 
dark brown or black, sometimes with a light longitudinal streak. 
White or pale yellow beneath, throat and breast often spotted 
or marbled with brown. 

Males with vocal sacs which are usually internal, but excep- 
tionally external, though feebly developed, and forming folds on 
each side of the throat ; fore limb strong, with a strong pad on the 
inner side of the first finger, covered, during the breeding season, 
with a velvety, greyish horny layer. 

Nasal bones small, oblique, widely separated from each other 
and from the frontoparietals, which are grooved along the middle ; 
ethmoid largely exposed above, extending to between the nasals ; 
zygomatic process of squamosal longer than the posterior. 

Habitat. New Guinea and neighbouring islands (Waigeou, 
Kei, Aru, Timor Jaut, Fergusson, Murray, etc.). 

I am unable to express an opinion on the specimens from 
Jobi, referred to R. papua by Barbour, Mem. Mus. Comp. Zool. 
XLIV, 1912, p. 65, pl. v, fig. 15, in which the male is provided 
with a humeral gland. 


103. Rana daemeli. 


Hylorana erythraea, part., Ginth. Ann. and Mag. N.H. (3) %X, 1867, 
os ISlGy 

Pie daemeli, Steind. Sitzh. Ak. Wien, LVII, i, 1868, p. 532, pl. —. 

Hylorana nebulosa, Macleay, Proc. Linn, Soc. N.S.W. MI, 1877, p- 137. 

Rana papua, part., Bouleng. Cat. Batr. Ecaud. p. 64 (1882), and Ann. 
and Mag. N.H. (5) XVI, 1885, p. 387; Roux, Abh. Senck. Ges. 
XXXIII, 1910, p. 224. 

Hyla nobilis, De Vis, Proc. R. Soc. Queensl. I, 1884, p. 129. 

Rana daemeli, Garman, Bull Mus. Comp. Zool. XXXIX, 1901, p. 14; 
Bouleng. 77. Zool. Soc. XX, 1914, p. 250, and Ann. and Mag. N.H. 
(9) I, 1918, p. 240. 

Rana nove-guinee, van Kampen, Nova Guinea, 1X, Zool. p. 37, pl. ii, 
fiz. 5 (1909), and p. 459 (1913). 

Vomerine teeth in oblique groups or short series between the 

choanee or extending posteriorly a little beyond them, equally dis- 


tant from each other and from the latter. 
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Head a little longer than broad, much depressed; snout 
obtusely pointed, projecting beyond the mouth, as long as the eye 
or longer; canthus rostralis strong; loreal region feebly oblique 
or nearly vertical, deeply concave ; nostril a little nearer the tip of 
the snout than the eye; distance between the nostrils equal to or 
greater than the interorbital width, which is equal to or a little 
less than that of the upper ore: tympanum very distinct, 
to +the diameter of the eye and 3 to 4 times its distance from 
the latter. 

Fingers long and slender, sometimes with a narrow dermal 
border, terminating in small but very distinct discs, which are a 
little longer than broad and bear a horseshoe-shaped groove 
separating the upper from the lower surface; first finger longer 
than the second, third longer than the snout ; subarticular tubercles 
large and very prominent. 

Hind limb moderately long, the tibio-tarsal articulation reach- 
ing the eye or between the eve and the nostril; the heels feebly 
avenge when the limbs are folded at right angles to the body ; 
tibia 34 to 4 times as long as broad, 2 to 24 times in length from 
snout to vent, much shorter than the fore limb, as fede as or 
slightly longer or snorter than the foot. Toes ‘ending in well- 
developed discs, similar to but a little larger than those of the 
fingers, the web reaching the discs of the third and fifth, two 
phalanges of fourth free: outer metatarsals separated nearly to the 
base; subarticular tubercles moderately large, prominent; no 
tarsal fold; inner metatarsal tubercle oval or elliptic, | the length 
of the inner; a round outer tubercle. 

Skin of upper parts smooth or with a few scattered small 
warts; a moderately broad glandular dorso-lateral fold, from above 
the tympanum to the hip, the distance between these folds, on the 
back, 5 to 54 times in length of head and body; a glandular fold 
from below the eye to the shoulder, sometimes followed by one or 
two glandules. Jower parts smooth. 

Greyish or reddish brown above, uniform or with small dark 
spots; flanks usually spotted or marbled with dark brown ; loreal 
and temporal regions dark brown, tympanum reddish brown; a 
more or less distinct light streak along the upper lip, continued on 
the glandular fold behind the mouth; limbs with dark cross-bands ; 
hinder side of thighs mottled or marbled with dark brown. White 
beneath, throat and breast sometimes marbled with brown. 

Males with internal vocal sacs. 

The eggs measure 13 millim.in a female 76 millim. long. 


Measurements, in millimetres. 


Te 2 3 4. Es 6 7 

ee a att a Ge | Saws 

From snout to vent 58 80 79 7% A2 41 40 

Head 21 28 27 26 16 15 14 

Width of head . 20 26 25 2 13 13 2 
Snout 9 II I 9 co) 6 535 
Eye 7 9 9 8 6 6 575 
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I 2» 3. As be 6 7 
Mek ee ee ee 
Interorbital width 4 5 5 4 3 3 3 
Tympanum 5°5 6 6 6 4 4 Sys 
Fore limb 35 47 49 44 26 Dis oy 
First fluger 9 12 II II Ol5O 55 
Second finger . a 9 10 9 6 ge & 
Third finger II 14 14 12 8 8 7 
Fourth finger .. ais ae 5 | 9 fe) 8 5 5 5 
Hind limb Aes ae yo, Oi ae TR TS) 65 62) 160 
Tibia te a Aha, 28: 39 37 35 20 TO), 1G 
Foot vs a 23. 28 38 35 34 21 uiey © its) 
Third toe Se ae oe 19 18 18 II 10 610 
Fourth toe a8 ae ee ene 32 30 30 18 Wap 15 
Fifth toe ae 15 22 22 22 12 Lie 


1. Port Moresby. 2-4. Cape York. 5-7. Mimika R., Dutch New Guinea. 


Habitat. Northern Queensland and New Guinea. 

The shorter hind limbs distinguish this species from R. papua; 
in this respect there is complete agreement with R. krefftiz, the 
maie of which differs in the presence of external vocal sacs and of 
a humeral gland. 


104. Rana swinhoana. 


Rana swinhoana, Bouleng. Ann. and Mag. N.H. (7) XII, 1903, p. 556; 
Stejneg. Herp. Fap. p. 132 (1907). 
Rana kosempensis, Werner, Mitth. Nat. Mus. Hamb. XXX, 1913, p. 48. 

Vomerine teeth in short oblique series between the choane or 
extending beyond the level of their posterior borders, nearer to 
each other than to the latter.! 

Head as long as broad or slighly broader than long, much 
depressed; snout rounded, moderately projecting beyond the 
mouth, as long as the eye; canthus rostralis obtuse; loreal region 
moderately oblique, concave; nostril equally distant from the eye 
and the tip of the snout or a little nearer the latter; distance 
between the nostrils greater than the interorbita! width, which is 
equal to or a little less than that of the upper eyelid; tympanum 
very distinct, half the diameter of the eye, 1% to 2 times its dis- 
tance from the latter. 

Fingers moderately long, the tips dilated into moderately 
large discs with a groove separating the upper from the lower sur- 
face and measuring half the diameter of the tympanum ; first finger 
as long as or slightly longer than the second; subarticular 
tubercles rather large and very prominent. 

Hind limb long, the tibio-tarsal articulation reaching the tip 
of the snout or a little beyond, the heels overlapping; tibia 34 to 
5 times as long as broad, 1? to 2 times in length from snout to 
vent, shorter than the fore limb, a little longer than the foot. 
Toes with discs similar to those of the fingers, entirely webbed or 
two phalanges of fourth free; outer metatarsals separated nearly 
to the base; subarticular tubercles moderately large and prom- 
inent; no tarsal fold; inner metatarsal tubercle oval, feebly 


| In the larger female from Kosempo, the vomerine teeth present a curious 
anomaly : they form a single V-shaped group just behind the level of the choane. 
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prominent, } to } the length of the inner toe; outer tubercle small 
and very indistinct, or absent. 

Skin smooth or finely granulate above; dorso-lateral fold 
absent or distinct only anteriorly ; a glandular fold from below 
the eye to the shoulder, broken up behind; lower parts smooth, 
feebly granulate on the posterior part of the belly and of the 
thighs. 

Brown or dark grey above, with small darker spots, flanks 
lighter, usually with black spots; a dark canthal streak and a dark 
temporal blotch; tympanum reddish brown; a whitish streak along 
the upper lip; limbs with rather indistinct dark cross-bands; 
hinder side of thighs yellowish, with black spots or marblings. 
Lower parts white. 

Males witha large external vocal sac on each side of the 
throat in front of the arm; fore limb strong; a thick pad on the 
inner side of the first finger. 

Nasal bones rather small, separated from each other ; ethmoid 
largely exposed above, pointed in front, extending to between the 
nasals. 

Eggs not pigmented, 3 millim. in diameter. 


Measurements, in millimetres. 


- + g ¢ + 
From snout to vent .. OS 80 63 82 64. 
Head ae an Sip Ao) 26 23 27 22 
Width of head os cet ey 27 23 27 22 
Snout a ae esto 10 8 10 8 
Eye = a LO 10 8 10 8 
Interorbital width .. ahs PNG 6 4 5 5 
Tympanum ae Comas 5 4 5 4 
Fore limb .. are AS 48 40 48 42 
First finger ie 55, LO 10 7 9°5 9 
Second finger am <oaelO 9 7 9 8:5 
Third finger se eS 13 IL 14. 12 
Fourth finger as ia. ano) 9 7 9 9 
Hind limb a 35 UFO Wey WO 119 
Tibia oe a we AZ 43 34 40 39 
Foot an ae ae 40 38 30 38 36 
Third toe .. AS Stes Bees 22 16 20 19 
Fourth toe 5¢ 5 33 25 30 29 
Fifth toe .. Be 20 25 18 23 23 


1-2. Bangkimtsing (types). 3-5. Kosempo. 


Habitat. Formosa. 


105. Rana cavitympanum., 


ae cavitympanum, Bouleng. Proc. Zool. Soc. 1893, Pp- 525, pl. xliti, 
g. I. 

Vomerine teeth in short slightly oblique series between the 
choane, nearer to each other than to the latter. 

Head as long as broad, much depressed; snout rounded, 
scarcely projecting beyond the mouth, a little shorter than the 
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eye; canthus rostralis strong ; loreal region feebly oblique, deeply 
concave; nostril slightly nearer the eye than the tip of the snout ; 
distance between the nostrils greater than the interorbital width, 
which is 3 that of the upper eyelid; tympanum very distinct, 
deeply sunk, + the diameter of the eye. 

Fingers moderately long, the tips dilated into moderately 
large discs with a groove separating the upper from the lower 
surface, measuring } the diameter of the tympanum ; first finger 
as long as the second, third longer than the snout; subarticular 
tubercles rather large and very prominent. 

Hind limb extremely long, the tibio-tarsal articulation reach- 
ing far beyond the tip of the snout, the heels strongly overlap- 
ping when the limbs are folded at right angles to the body ; tibia 
64 times as long as broad, 14 times as long as head and body, 
longer than the fore limb and than the foot. Toes entirely 
webbed, the discs similar to those of the fingers ; outer metatarsals 
separated nearly to the base; subarticular tubercles rather small, 
moderately prominent; no tarsal fold; inner metatarsal tubercle 
oval, not quite 4} the length of the inner toe ; no outer tubercle. 

Skin smooth ; no dorso-lateral fold. 

Pale grey-brown above ; a broad dorsal area blackish brown, 
sharply defined on the sides; a dark bar between the eyes; 
a black streak from the lip to the shoulder, passing through the 
nostril and eye and above the tympanum; lips with black spots; 
limbs with narrow dark brown cross-bars. Lower parts white. 

Male with an external vocal sac on each side of the throat, in 
front of the ear; inner finger thickened at the base. 

Tadpole with a large ventral sucking disc, free on its bor- 
ders, truncate in front. Horny beak black, very finely denticulate 
on the edge; lip much developed, not fringed, with 3 uninterrupted 
and 8 interrupted rows of horny teeth in front, and 4 uninterrupted 
and I interrupted rows behind. 


Measurements of type specimen (@). 


From snout to vent .. a3 es -- 44 millim. 
Head ae Ae Le He eR ess etree 
Width of head a ae 5% stee  hLOree san 
Snout oie ite aan ee ae 5 2 
Eye by : os See sO aaekyy 
Interorbital width ~ che ak ess Mt Sy ca Rats 
Tympanum.. ar a6 30 siete? 23) gis's 
Fore limb .. a at ag eS AP 
First finger .. ie ae oe Sie) We 
Second finger re BF Le saute) Oe ais 
Third finger ae oe Ac ofc 1 S/S ests 
Fourth finger 5¢ ite aie poe tO) arse 
Hind limb 4- ain sc wie oa 90 2° 
Tibia Ae fe an near 2 ass 
Foot ee ae 3s ac sie EY, 2 
Third toe |. a a ate aie | Aa van ie's 
Fourth toe .. Ee <5 30 Ae 8 ” 
Fifth toe .. v2 $2 ete lout mies 


Habitat. Mt. Kina Balu, Borneo. 
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106. Rana whiteheadi. 


Rana whiteheadi, Bouleng. Ann. and Mag. N.H.(5) XX, 1887, p. 90; 
Mocquard, N. Arch. Mus. (3) I, 1890, p. 146, pl. x, fig. 2; Bouleng. 
Ann. and Mag. N.H. (6) VII, 1891, p. 344; Mocquard, Mém. Soc. 
Zool. France, V, 1892, p. 205 ; Bouleng. Proc. Zool. Soc. 1893, p. 526+ 

Vomerine teeth in short transverse or oblique series on a line 
with the posterior borders of the choane, or just behind them, 
equally distant from each other and from the latter, or closer 
together. 

Head as long as broad or slightly longer than broad, much 
depressed ; snout rounded or obtusely pointed, feebly projecting 
beyond the mouth, as long as or a little longer or a little shorter 
than the eye, which is very large and prominent ; canthus rostralis 
strong; loreal region feebly oblique, deeply concave ; nostril nearer 
the tip of the snout than the eye; distance between the nostrils 
equal to or a little greater than the interorbital width, which 
equals 2 to once that of the upper eyelid; tympanum very dis- 
tinct, 2 to s the diameter of the eye, 1 to 2} times as long as its 
distance from the latter. 

Fingers rather long and slender, the tips dilated into moder- 
ately large discs with a groove separating the upper from the lower 
surface, the discs as long as broad and measuring } to § the 
diameter of the tympanum; first finger as long as or longer than 
the second, third longer than the snout; subarticular tubercles 
rather large, very prominent. 


Hind limb very long and slender, the tibio-tarsal articulation 
reaching far beyond the tip of the snout, the heels strongly over- 
lapping when the limbs are folded at right angles to the body ; 
tibia 6 to 7 times as long as broad, 1} to 14 times in length from 
snout to vent, as long as ora little longer or a little shorter than 
the fore limb, much longer than the foot. Toes with the tips 
dilated into discs similar to those of the fingers, completely webbed, 
or two phalanges of fourth free; outer metatarsals separated nearly 
to the base; subarticular tubercles moderately large, very prom- 
inent; no tarsal fold; inner metatarsal tubercle oval or elliptic, 
1 to } the length of the inner toe; outer tubercle very small and 
rather indistinct, or absent. 


Skin finely granulate or shagreened above ; a moderately prom- 
inent glandular fold above the tympanum, sometimes continued 
to about half-way between it and the second or followed by a series 
of warts. Lower parts smooth, or posterior part of belly and 
posterior half of thighs feebly granulate. 


Dark grey, purplish brown, or reddish brown above, some- 
times with darker spots or marblings, or with scattered small light 
spots ; a blackish streak below the canthus rostralis and on the 
supratemporal fold; temporal region blackish or with blackish 
spots, the tympanum yellowish or pale brown with a dark brown 
or blackish central spot ; limbs with or without more or less dis- 
tinct dark cross-bands; hinder side of thighs purplish brown, 
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uniform or speckled with lighter. Lower parts white, uniform or 
spotted or marbled with brown. 

Males with a small external vocal sac on each side of the 
throat, in front of the arm; fore limb strong; a large pad on the 
‘inner side of the first finger. 


Nasal bones narrow, oblique, widely separated from each 
other ; ethmoid largely exposed above, obtusely pointed in front, 
‘extending to between the nasals. ‘Terminal phalanges T-shaped. 

Tadpole with a large ventral sucking disc behind the mouth, 
free on its borders, truncate in front, tail obtusely pointed, the 
upper crest not extending to the base of the muscular part. 
Beak black, each mandible formed of two pieces, separated in the 
middle line by a considerable interspace ; these pieces ribbed and 
strongly toothed; lips large, lower with a fringe of papillae; 2 
uninterrupted and 3 lateral series of horny teeth in front, 4 uninter- 
rupted and 1 lateral series behind. 


Eggs 2 millim. in diameter. 


Measurements, in millimetres. 


Te 1522 se AA Tabet AOse 27s) se Ocs Os wel Onna Le 

Sy Sra) 2 OBS Bae et Cee 
From snout to vent 64. 46) 743" 193) 180) [6565 6503025 O 
Head .. DALAT 17, 683) 5272 125) ROARS 2G 2a eee 
Width of head 2A TO MTOn 7331705 me ee ee ee 
Snout.. 1 Ohi ao) GG) GS) TD 
ver a. ts So “Gis TO) OQ BG ©  S 8 © & 
Interorbital width Be og iG Bt © 1755 Oa tis er eoteka 5 tent ered an emma 
Tympanum Air a3) eh aa A ASS, 45 0495 Ae 
Fore limb 29 26 59 50 47 49 47 47 44 47 46 
First finger OMG) is) ne a i Ga) KO) TOS 
Second finger Gy (9 ah ie So) MO). ) |). 
Third finger Tey) Piey ane) G0 TY nN} the} 
Fourth finger GO i, Cy Ox wo) Tn ue ey - © © 


OQRASROOR 
on 


Hind limb 92 90 180 158 135 136 138 138 131 138 142 
Tibia .. 32 31 60 53 44 45 46 47 44 47 49 
Foot .. 26 25 52 45-38 38 38. 39 1385 S7iia7 
Third toe 36 oe TA IA 30) 125 20 20) 222 Ome 2 eee 
Fourth toe ate See 92 22 21 AAT 638832) 93 2)6 582) 3A Oe one 
Fifth toe 5G 3. 24° 16 16) 35 30) 23 9240 (24025 624 25a 


1-10. Kina Balu. 11-12. PataR. 


' Habitat. Borneo (Mt. Kina Balu, N. Borneo, and Pata River, 
Sarawak). 


107. Rana jerboa. 


Hylorana jerboa, Ginth. Proc. Zool. Soc., 1872, p. 599, pl. xl. 

Rana jerboa, Bouleng. Cat. Baty. Ecaud. p.67 (1882), Proc. Zool. Soc. 
1893, p. 526, and Ann. Mus. Genova (2) XIII, 1893, p. 335; M. 
Weber, Aun. Fard. Bot. Buitenz., Suppl. U1, 1898, p. 10, figris: 
Flower, Proc. Zool. Soc. 1899, p. 916; A. L. Butler, Fourn. N.H. Soc. 
Bomb. XV, 1903, p. 199; van Kampen, in M. Weber, Zool. 
Ergebn. Reise Nied. O.-Ind. 1V, p. 397 (1907), and Tijdschr. Ned. 
Ind. LXIX, 1909, p. 39, pl. ii, figs. 3-6; Bouleng., Faun. Mal. Pen., 
Rept. p. 244 (1912). 

Rana masonii, Bouleng. Ann. and Mag. N.H. (5) XIII, 1884, p. 397; 
Boettg., Ber. Offenb. Ver. Nat. 1892, p. 138. 
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Vomerine teeth in short transverse or oblique series between 
the choanae or extending beyond the level of their posterior borders, 
equally distant from each other and from the choanae or a little 
nearer together. 


Head as long as broad or a little longer than broad, much 
depressed ; snout rounded or obtusely pointed, scarcely projecting 
beyond the mouth, as long as or a little longer than the eye; 
canthus rostralis strong; loreal region feebly oblique and strongly 
concave ; nostril equally distant from the eye and from the tip of 
the snout, or a little nearer the latter; distance between the nos- 
trils equal to or a little greater than the interorbital width, which 
is equal to or a little less than that of the upper eyelid; tympa- 
num very distinct, $ to 3} the diameter of the eye, I to 4 times as 
long as its distance from the latter. 


Fingers rather long and slender, the tips dilated into moder- 
ately large discs with a groove separating the upper from the 
lower suriace, the discs as long as broad, much smaller than the 
tympanum (3 to 3 its diameter) ; first finger as long as or longer 
than the second, third longer than the snout ; subarticular tubercles 
large, very prominent. 


Hind limb extremely long, slender, the tibio-tarsal articulation 
reaching far beyond the tip of the snout, the heels strongly over- 
lapping when the limbs are folded at right angles to the body ; 
tibia 6 to 74 times as long as broad, 1} to 14 times in length from 
snout to vent, as long as or a little longer than the fore limb, 
much longer than the foot. Toes with discs similar to those of 
the fingers or a little larger, entirely webbed, the base of the discs 
of the third and fifth involved in the web; outer metatarsals 
separated nearly to the base; subarticular tubercles moderately 
large, prominent ; no tarsal fold; inner metatarsal tubercle oval 
or elliptic, } to 4} the length of the inner toe; outer tubercle more 
or less distinct, rarely absent. 


Skin of upper parts smooth or finely granulate ; a moderately 
broad, moderately prominent glandular dorso-lateral fold from 
above the tympanum to the hip, its distance from its fellow, onthe 
back, 44 to 54 times in length from snout to vent. Lower parts 
smooth. 


Pale brown, greyish brown, or reddish brown above, uniform 
or marbled with darker, dark brown on the sides of the head and 
sometimes of the body ; sometimes a black streak on the canthus 
rostralis and along the outer side of the dorso-lateral fold, with a 
downward process in front of and another behind the tympanum, 
which is yellowish or reddish brown with a dark brown central 
spot ; limbs with dark cross-bands, which may be very indistinct ; 
hinder side of thighs speckled or vermiculate with dark brown, or 
marbled with dark brown and yellow. Lower parts white, or belly 
yellow, uniform, or throat and breast spotted or speckled with 
brown. 


Males with a small external vocal sac on each side of the 


, 
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throat ; fore limb strong; a moderately thick pad on the inner 
side of the first finger.! 

Nasal bones small, widely separated from each other; eth- 
moid exposed above, truncate or rounded in front, not extending 
to the nasals. ‘Terminal phalanges T-shaped. 

Tadpole with a large ventral sucking disc behind the mouth, 
free on its borders, truncate in front; tail pointed, the upper crest 
not extending to the base of the muscular part. Beak black, the 
edge feebly denticulate; lip much developed, not fringed, with 4 
series of horny teeth in front, the outermost uninterrupted, and 4 
behind, only the inner interrupted. This definition is taken from 
specimens from Bantam, Java, which I have referred to R. jerboa. 

Tadpoles obtained by Max Weber in Java, and referred to the 
same species by van Kampen, differ in having small papillae on the 

4 


edge of the lip and 8 upper and 8 lower series of labial teeth (=) 


Which of the two tadpoles really belongs to R. jerboa is ‘till 
a question, awaiting a solution until we know the larval form of 
R. hosit, which also inhabits Java, and the foot of which can hardly 
be distinguished from that of FR. jerboa. 

Eggs 13 millim. in diameter, strongly pigmented. 

Habitat. Burma (Kareni hills), Siam, Malay Peninsula, Su- 
matra, Borneo, Java. 


108. Rana hosii. 


Rana hosii, Bouleng. Ann. and Mag. N.11. (6), VIII, 1891, p. 290, and 
Fourn. Fed. Mal. St. Mus. I11, 1908, p.62; van IXampen, in M. Weber, 
Zool. Ergebn. Reise Nied, O.-Ind. \V, p. 398 (1907), and Bull. Dép. 
Agric. Ind. Néerl, XXV, 1909, p.2: Bouleng. Faun. Mal. Pen., Rept. 
p- 243 (1912); van Kampén, Notes Levd. Mus. XXXVI, 1914, p- 260, 
Rana durheimi, Baumann, Zool. Fahrb., Syst. XXXIV, 1913, P- 275, fig. 
Vomerine teeth in strong oblique series between the choanae 
and extending beyond the level of their posterior borders, equally 
distant from each other and from the latter, or nearer together. 
Head as long as broad or slightly longer than broad, much 
depressed ; snout rounded or obtusely pointed, more or less pro- 
jecting beyond the mouth, as long as or a little longer than the 
eye; canthus rostralis strong; loreal region slightly oblique or 
nearly vertical, deeply concave ; nostril nearer the end of the snout 
than the eye; distance between the nostrils equal to or greater 
than the interorbital width, which is equal to or a little less than 
that of the upper eyelid; tympanum very distinct, 2? to * the 
diameter of the eye, 1} to 3 times as long as its distance from the 
latter. 
Fingers moderately long, the tips dilated into large discs with 
a groove separating the upper from the lower surface, those of the 
third and fourth as large as or a little smaller than the tympanum ; 


! The statement previously made by me that the vocal sacs are internal and 
that the tympanum is larger is due to a confusion with R. hosii. 
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first finger as long as the second, third longer than the snout ; sub- 
articular tubercles large, very prominent. 

Hind limb long and slender, the tibio-tarsal articulation reach- 
ing beyond the tip of the snout, the heels strongly overlapping 
when the limbs are folded at right angles to the body ; tibia 43 to 
53 times as long as broad, 13 to 1+ times in length from snout to 
vent, shorter than the fore limb, longer than the foot. Toes with 
discs similar to but smaller than those of the fingers, the web ex- 
tending to and involving the base of the discs; outer metatarsals 
separated nearly to the base; subarticular tubercles moderately 
large, prominent ; no tarsal fold ; inner metatarsal tubercle elliptic, 
2 to } the length of the inner toe; no outer tubercle. 

Upper parts feebly granulate ; a feebly prominent, sometimes 
very indistinct, glandular dorso-lateral fold from above the tympa- 
num to the sacrum or to the hip, its distance from its fellow, on 
the back, 5 to 6 times in length from snout to vent; a glandular 
fold from below the eye to the shoulder, often followed by one or 
two glandules. Lower parts smooth. 

Uniform purplish brown above, darker on the sides, especially 
on the head; a white or whitish streak along the upper lip; limbs 
with darker cross-bands, which may be very indistinct. Lower 
parts white, uniform or spotted or marbled with brown. 

Males with internal vocal sacs; fore limb strong ; a moder- 
ately strong pad on the inner side of the first finger. 

Nasal bones rather small, widely separated from each other 
and from the frontoparietals; ethmoid largely exposed above, 
truncate in front, not extending to between the nasals. Terminal 
phalanges T-shaped. 

Eggs not pigmented, 2 to 2} millim. in diameter. 


Measurements, in millimetres. 


We B2pe Sia tele ijn edo aye ee. | Ob MO Its 1S, 1} 

So Ghee Hime RO ten eee, TORR ee ae 
From snout to vent wa) 150) S40) Oh O27 U5 sO7e AOD eNOONLO7mO7aOg 
Head FOL aS} iy iss yf“ aloy oy YO) KS) 17F AE) YOY RU GID 
Width of head oe OM SI'S a2 72 7a ONCOL FOMMOmmONn2 SOMES TEEES 
Snout . F-26 FR TEA TT. | OU IO 2h 7 Oe 2 ema 2 ee we 
Eye : 7 M72 eTO) A Sats M2 ee 7 Oe ee 
Teterorbiial space Ao eA 9 $6 Wer gy Pe VnOe) CANS CA errlO sere oe renee 
Tympanum .. bie ppt? cA poSe me hm o Ay on Sige aco ae Oi ee 
Horellimb " Bs eckh Sih ons SG “sle) (O83 Oe fe ge 5S CO Go. og 
First finger .. 62) 26 J ie SSeS 7 en Oe ese 
Second finger sxe, IOP) (OP Ty ee Tote ele ee yn 3 
Third finger .. So KO) Fulop UG 17/7 DB Bo) Vie TG) AS), BD BE 
Fourth finger oe ee OMe Oln TAU eID aL O. ATC eA 7 ee To eT TO TIC 
Hind limb .. 2 tn OSmeO7a LS OSs lO Mi ee TO7 MOON OOS COM 7,oMmmOr 
Tibia ahs oe See ZOS SOL SOM 5 Ons 5 ano D | eo ESTEC ORNOOMED 
Foot Sic oe eh). BSP TAG vile 3 Ga ce) AS) Aye ey BA sr fe 
Third toe .. 55 UY at DR ey ae} GeO GI IG) Io) i, OI 
Fourth toe .. tee 23a eS 7 AON n 27.4 Gun AAtN 22 ano ier OMmr GEA! 
Fifth toe Pr ms) IK) 2foy scfoye ih BY BY Ti iis) Beh SBS) RE 


1. Bukit Itam, Selene 2-4. Kuthla Tehu, Pahang. 5-6. Siolak Daras, 
Korinchi, Sumatra. 7. Mt. Dulit, Sarawak (type). 8-10. Mt. Batu Song, Sara- 
wak. 12-13. Sarawak. 


Habitat. Malay Peninsula, Sumatra, Borneo, Java. 
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109. Rana chalconota. 


Hyla chalconota, Schleg. Abbild. p. 24, pl. ix, fig. 1 (1837). 

Polypedates chalconotus, Tschudi, Class. Batr. p.34 (1838). 

Limnodytes chalconotus, Dum, et Bibr. Erp. Gén. VIM, p. 513 (1841). 
Polypedates junghuhnit, Bleek. Nat. Tijdschr. Ned. Ind. XI, 1856, 


. 460. 

Pitarina chalconota, Ginth. Cat. Batr. Sal. p. 73 (1858). 

Rana chalconota, Bouleng. Cat. Batr. Ecaud. p. 60, fig. (1882); Boettg. 
Ber. Offenb. Ver. Nat. 1892, p. 141; Isenschmid, Mitth. Nat. Ges. Bas. 
1903, p-9; van Kampen, Zool. Fahrb., Syst. XXII, 1905, p. 704, in 
M. Weber, Zool. Ergebn. Reis. Nied. O.-Ind., 1V, p. 392 (1907), and 
Nat. Tijdschr. Ned. Ind. \.X1X, 1909, p. 37. 

Rana labialis, Bouleng. Ann. and Mag. N.H.(5) XIX, 1887, p. 345, pl. 
x, fig. 1, and Ann. Mus. Genova (4) XIV, 18094, p. 617; S. Flower, 
Proc. Zool. Soc. 1896, p. 903, pl. xlv, fig. 3; Peracca, Rev. Suisse Zool. 
VII, 1899, p. 329; Laidlaw, Proc. Zool. Soc. 1900, p. 886; A. L. Butler, 
Fourn. N.H. Soc. Bomb. XV, 1903, p. 109: Bouleng. Faun. Mal. Pen., 


Rept. p. 242 (1913). 

Rana everetti, part., Bouleng. Proc. Zool. Soc. 1897, p. 232; van Kam- 
pen, op. cit. p. 394. 

Rana mocquardit, Werner, Zool. Anz. XXIV, 1901, p. 08. 

Rana erythrea (non Schleg.), Isenschmid, ¢. c. p. 7. 

Rana tytlert, part., Isenschmid, ¢. c. p. 11. 

Vomerine teeth in short oblique series between the choanae or 
extending a little beyond the level of their posterior borders, 
equally distant from each other and from the choanae. 

Head longer than broad, much depressed ; snout rounded or 
more or less pointed, more or less projecting beyond the mouth, 
as long as or slightly longer than the eye; canthus rostralis 
strong; loreal region nearly vertical, deeply concave; nostril 
nearer the tip of the snout than the eye; distance between the 
nostrils equal to or a little greater than the interorbital width, 
which is equal to or a little greater or a little less than that of the 
upper eyelid ; tympanum very distinct, 3 to 3 the diameter of the 
eye, close to it or at least 3 times as long as its distance from it. 

Fingers rather long and slender, with slight dermal border, 
the tips dilated into large discs, those of the third and fourth 
measuring 4 to 2 the diameter of the tympanum, bearing a groove 
separating the upper from the lower surface ; first finger as long as 
or slightly shorter than the second; subarticular tubercles large, 
very prominent. 

Hind limb long and slender, the tibio-tarsal articulation reach- 
ing between the eye and the tip of the snout, the tip of the snout, 
or a little beyond, the heels strongly overlapping when the limbs 
are folded at right angles to the body ; tibia 4 to 6 time as long as 
broad, 13 to 2 times in length from snout to vent, a little shorter 
than the fore limb, longer than the foot. Toes with discs similar 
to but smaller than those of the fingers, webbed to the discs of the 
third and fifth, two phalanges of fourth usually free; outer meta- 
tarsals separated nearly to the base; subarticular tubercles rather 
small, prominent ; inner metatarsal tubercle oval, } to 4 the length 
of the inner toe; a more or less distinct small round outer tubercle. 

Skin smooth or granulate above, sometimes with small warts 
on the back; a more or less distinct, often rather broad, moder- 
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ately or feebly prominent glandular dorso-lateral fold from above 
the tympanum to the sacrum, or if to the hip, often broken up 
behind, its distance from its fellow, on the back, 5 to 6 times in 
Jength from snout to vent ; a glandular fold from below the eye to 
the shoulder, followed by one or two glandules. Posterior half 
of thighs and usually of belly granulate. 

Bright green or bronze-brown above (brown or purple in 
spirit), sides dark green or dark brown, with rather indistinct darker 
spots; back sometimes with small dark spots; tympanum often 
reddish brown; a white or golden streak on the upper lip; limbs 
with more or less distinct dark cross-bands. Whitish beneath, 
throat and breast often spotted or marbled with brown. 

Males with internal vocal sacs ; fore limb strong. 

Nasal bones moderately large, separated from each other and 
from the frontoparietals ; ethmoid largely exposed above, pointed 
in front, extending to between the nasals. 

Tadpole with the tail pointed, about twice as long as the 
body. Beak broadly edged with black ; upper lip with 4 series of 
horny teeth, the outermost marginal and uninterrupted, the others 
interrupted ; lower lip with 3 series of horny teeth, all or only the 
two outer uninterrupted. 

Eggs measuring 13 millim. in female 58 millim. long from 
snout to vent.! 

Habitat. Malay Peninsula, Sumatra, Mantawei Islands, Bor- 
neo, Java, Celebes, Philippines. 

I now regard KR. labialis, from the Malay Peninsula, as a 
variety of the typical Rk. chalconota from Java, from which it differs 
in the usually shorter foot as compared with the tibia, the rather 
more slender hind limbs, and the smaller size; but intermediate 
specimens completely connect the two extreme forms. 


110. Rana macrops. 
Rana macrops, Bouleng. Proc. Zool. Soc. 1897, p. 233, pl. xvi, fig. 1. 


Vomerine teeth in very small oblique groups between the 
choanae, or close together just behind them. 

Head as long as broad, much depressed ; snout rounded, pro- 
jecting beyond the mouth, shorter than the eye, which is very 
large ; canthus rostralis strong; loreal region nearly vertical, con- 
cave ; nostril a little nearer the tip of the snout than the eye; 
distance between the nostrils equal to the interorbital space or 
the width of the upper eyelid ; tympanum very distinct, 4 the 
diameter of the eye, 14 to 2 times its distance from the latter. 

Fingers long and slender, the tips dilated into rather large 
discs, with a groove separating the upper from the lower surface, 
and measuring 3 to 2? the diameter of the tympanum ; first finger 
as long as the second, third much longer than the snout ; subarticu- 
lar tubercles moderately large, prominent. 


! The Drs. Sarasin have observed this frog in Celebes to lay its eggs in a 
frothy mass out of the water, forming a sort of nest as in some Rhacophorus. 
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Hind limb long and rather slender, the tibio-tarsal articula- 
tion reaching the nostril or the tip of the snout, the heels overlap- 
ping when the limbs are folded at right angles to the body ; tibia 
5 times as long as broad, 12 to 12? times in length of head and 
body, shorter than the fore limb, a little longer than the foot. 
Toes with discs similar to but a little smaller than those of the 
fingers, 3 webbed; outer metatarsals separated nearly to the 
base; subarticular tubercles moderate, prominent ; no tarsal fold ; 
inner metatarsal tubercle elliptic or oval, } to 2 the length of the 
inner toe; no outer tubercle. 

Skin smooth or finely granulate above, sometimes with a 
few small flat warts on the back; glandular dorso-lateral fold 
very feebly developed and distinct only anteriorly. Lower parts 
smooth. 

Olive-green above ; a blackish streak below the canthus ros- 
tralis; a blackish band on the temporal region and above the 
shoulder, broken up into spots posteriorly ; sides greyish, marbled 
with dark brown; a whitish streak from below the eye to above 
the arm; limbs with more or less distinct dark cross-bands; 
hinder side of thighs marbled with dark brown. Brownish 
beneath, throat dark brown, with or without small white spots. 

Male with internal vocal sacs and an oval flat gland at the 
base of the arm. 


Measurements in millimetres, of types, from Masarang. 


S - 
From snout to vent ae ©. Fr SO 32 
Head oc 12 12 
Width of head 12 12 
Snout 4 4 
Hye a4 & 5 
Interorbital width .. 3 3 
Tympanum 5 2°5 2°5 
Fore limb 25 28 
First finger 4°55 4 
Second finger Asa! 
Third finger 7 7 
Fourth finger si + ia 5 4°5 
Hind limb ae are ae so 58 50 
Tibia a we ie <<lO 18 
Foot nic See sie foe ltrs 10 
Third toe he se be tre 8 
Fourth toe ne ae as se LA 13 
Fifth toe a ae sie ie 10 9 


Habitat —Mountains of Celebes, between 3,000 and 3,300 feet. 


Ill. Rana graminea, 


Rana graminea, Bouleng. Proc. Zool. Soc. 1899, p. 958, p. Ixvii, fig. 1. 

Vomerine teeth in short oblique series between the choanae, 
nearer to each other than to the latter. 

Head a little longer than broad, much depressed; snout 
rounded, scarcely projecting beyond the mouth, as long as or a 
little shorter than the eye; canthus rostralis strong, loreal region 
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feebly oblique or nearly vertical, concave ; nostril equally distant 
from the eye and from the end of the snout or a little nearer the 
latter ; distance between the nostrils greater than the interorbital 
width, which measures 3 to #? that of the upper eyelid ; tympanum 
very distinct, 3 to ? the diameter of the eye, 5 to 6 times its dis- 
tance from the latter. 

Fingers rather slender, with moderately large discs measuring 
3 to 4 the diameter of the eye, bearing a groove separating the 
upper from the lower surface ; first and second fingers equal, third 
longer than the snout; subarticular tubercles moderately large, 
prominent. 

Hind limb long and slender, the tibio-tarsal articulation reach- 
ing far beyond the tip of the snout, the tibia reaching the axil, 
the heels strongly overlapping when the limbs are folded at right 
angles to the body ; tibia 54 to 6 times as long as broad, 14 to 12 
times in length from snout to vent, a little shorter than the fore 
limb, longer than the foot. Toes with the discs similar to but a 
little smaller than those of the fingers, entirely webbed; outer 
metatarsals separated nearly to the base; subarticular tubercles 
moderate ; no tarsal fold; inner metatarsal tubercle elliptic, 4 to 
5 the length of the inner toe; no outer tubercle. 

Skin smooth ; a moderately broad, feebly prominent glandu- 
lar dorso-lateral fold from above the tympanum to the hip, its 
distance from its fellow, on the back, 5 times in length from 
snout to vent ; a glandular fold from below the eye to the should- 
er, followed by a strong glandule. . 

Bright green above, brownish on the sides of the head and 
body, below the canthus rostralis and the dorso-lateral fold, and 
on the limbs; upper lip white; limbs with regular dark cross- 
bands ; hinder side of thighs marbled dark brown and yellow. 
Lower parts white. 

Males with an external vocal sac in front of the arm; fore 
limbs strong. 

Measurements, in millimetres. 


I Ze 3. 
of of a 
From snout to vent 47 45 50 
Head ae 18 18 20 
Width of head, 16 16 17 
Snout 6 6 7 
Eye ae 5 7 Gi 
Interorbital width BOR Si ee 
Tympanum .. 5°55 5 4°5 
Fore limb 32 32 33 
First finger .. 6 6 6 
Second finger 6 6 6 
Third finger .. 9 9 9 
Fourth finger 6 6 6 
Hind limb 92 90 94 
Tibia 50 ae 56 em sO 30 31 
Foot an te oe ae a 2 AAS) AO) 
Third toe .. OE se sic aR 15 16 
Fourth toe .. se ae Kee? 22 24 
Fifth toe Bie 17 17 19 


1-2, Five-finger Mts., Hainan (types). 3. Man Son Mts., Tonkin. 


206 Records of the Indian Museum. [VoL. XX, 


Habitat.—Mountains of Hainan and Tonkin near the Kwangsi 
frontier. 


112. Rana monticola. 


Hylorana monticola, Anders. Fourn. As. Soc. Beng. XL, 1871, p. 25; 
Stoliczka, Proc. As. Soc. Beng. 1872, p. 105. 
? Hylorana pipiens, Stoliczka, ¢. c. p. 106. © 

Rana monticola, Bouleng. Faun. Ind., Rept. p. 461 (1890). 

Vomerine teeth in oblique groups between the choanae, equally 
distant from each other and from the latter, or a little nearet 
to each other. 

Head as long as broad or a little longer than broad, much 
depressed ; snout rounded or obtusely pointed, feebly projecting 
beyond the mouth, as long as the eye ; canthus rostralis distinct ; 
loreal region feebly oblique, concave; nostril equally distant from 
the eye and from the tip of the snout ; distance between the nostrils 
equal to the interorbital width or to that of the upper eyelid ; 
tympanum distinct, 4 to} the diameter of the eye, and 2 to 14 
times its distance from the latter. 

Fingers long and slender, terminating in rather large discs, 
equal to or a little smaller than the tympanum, as long as broad 
and bearing a groove separating the upper from the lower surface ; 
first and second fingers equal, third longer than the snout; sub- 
articular tubercles moderately large, prominent. 

Hind limb long and slender, the tibio-tarsal articulation reach- 
ing beyond the tip of the snout, the heels strongly overlapping 
when the limbs are folded at right angles to the body ; tibia 5 to 
54 times as long as broad, 1} to 1% times in length from snout to 
vent, a little shorter than the fore limb, longer than the foot. 
Toes ending in rather large discs, but a little smaller than those of 
the fingers, nearly entirely webbed; outer metatarsals separated 
nearly to the base; subarticular tubercies rather small, feebly 
prominent ; no tarsal fold; inner metatarsal tubercle oval, 4 the 
length of the inner toe ; no outer tubercle. 

Skin of upper parts smooth; a narrow, feebly prominent, 
glandular dorso-lateral fold from above the tympanum to the hip, 
the distance between the two folds, on the back, 5 times in the 
length from snout to vent ; a glandular fold from below the eye 
te the shoulder, followed by one or two glandules. Lower parts 
smooth. 

Grey or brown above, uniform or with darker spots, sides 
sometimes darker; a dark brown canthal streak and a large tem- 
poral spot ; a light streak along the upper lip to the shoulder ; 
limbs with dark cross-bands. Yellowish white beneath. 

Males with an external vocal sac on each side of the throat ; 
limbs very strong; a strong pad on the inner side of the first 
finger. 

Nasal bones small, oblique, widely separated from each other 
and from the frontoparietals ; ethmoid exposed but not extending 
to between the nasals. Terminal phalanges T-shaped. 
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Measurements, in millimetres. 
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1. Darjiling. 2. Darjiling (type). 


Habitat. Darjiling. The types are from an altitude of 3,500 
Tee: 


113. Rana gerbillus. 
Rana gerbillus, Annand. Rec. Ind. Mus. VIII, 1912, p. 10, pl. ii, fig. 1. 


Vomerine teeth in two small roundish groups or oblique series 
between the choanae or on a level with their postrior borders. 

Head as long as broad; snout rounded, feebly projecting 
beyond the mouth, as long as or a little longer than the eye; 
canthus rostralis distinct ; loreal region feebly oblique, concave ; 
nostril a little nearer the tip of the snout than the eye ; interorbital 
space as broad as the upper eyelid; tympanum distinct, § to } 
the diameter of the eye, 1 to I} times its distance from the latter. 

Fingers slender, with large discs, that of the third as large as 
or rather larger than the tympanum; first finger shorter than the 
second, third longer than the snout. 

Hind limb very long and slender, the tibio-tarsal articulation 
reaching far beyond the tip of the snout ; tibia 6 times as long as 
broad, I} to 13 times in length from snout to vent, longer than the 
foot. Toes with the discs smaller than those of the fingers, 
nearly completely webbed ; subarticular tubercles large but not 
prominent, oval; no tarsal fold; a flat, oval inner metatarsal 
tubercle ; no outer tubercle. 

Back smooth or obscurely granulate, sometimes with large 
compressed longitudinal tubercles scattered more especially on the 
sides; a distinct glandular dorso-lateral fold. Lower parts 
smooth. 

The young type specimen is described as very dark grey above, 
obscurely mottled with a paler shade ; lips with pale vertical bars ; 
sides pale, spotted with dark grey ; limbs with dark cross-bands. 


| The size of the tympanum is very different on the two sides, 
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Dull greenish yellow beneath, with large round or oval brown spots 
on the throat and breast. 

The adult female which I refer to this species and of which 
measurements are nere given, is greyish brown above, unspotted, 
with a blackish streak from the tip of the snout, through the eye 
and above the tympanum, to the hip, bordering the dorso-lateral 
fold; a whitish streak on the upper lip; limbs with dark cross- 
bands. Lower parts unspotted. 

Male unknown. 


: Measurements. 
Millim. 
From snout to vent a we a oe 60 
Head hs Be Se a6 ot 18 
Width of head .. ae in a as 18 
Snout ac ae ac Si 6 7, 
IDE oe Bt Be an 66 ae 7 
Interorbital width m3 se : Se 4°5 
Tympanum St ee ae ne oe 3 
Fore limb 6 a a as el 3 
First finger he 5 os ae Bee 7 
Second finger .. 56 AE 50 oc 8 
Third finger a Gc 5.0 a0 Sere ue 
Fourth finger .. ot a =i Se 8 
Hind limb ae aan = are ree SEZ 
Tibia 6 ne As Be ee), 38 
Foot Ade wt Br aN ae 31 
Third toe ae Ss ae 516 2. 19 
Fourth toe oe as Bee is oun ee 
Fifth toe a ae sis Sys pre! FLO 


Habitat. The type, a young specimen 33 millim. long from 
snout to vent, preserved in the Indian Museum, is from Yembung, 
Abor foot-hills (1,100 feet), Assam. I refer to the same species 
two specimens from Pashok (3,500 feet), Darjiling district (I. C. 
Hartless), also preserved in the Indian Museum. 


114. Rana luzonensis. 


Rana lugonensis, Bouleng. Ann. and Mag. N.H. (6) XVII, 1896, p. 4or. 


Vomerine teeth in oblique groups on a level with the posterior 
borders of the choanae and extending beyond them, nearer to 
each other than to the choanae. 

Head as long as broad or slightly longer than broad, much 
depressed ; snout acutely pointed, strongly projecting beyond the 
mouth, longer than the eye; canthus rostralis strong; loreal region 
nearly vertical, concave; nostril nearer the end of the snout than 
the eye; distance between the nostrils equal to or a little greater 
than the interorbital width, which equals that of the upper eyelid ; 
tympanum very distinct, to 3 the diameter of the eye, 2 to 4 
times as long as its distance from the latter. 

Fingers long and slender, the tips dilated into large round 
discs, with a groove separating the upper from the lower surface, 
the largest measuring 2 to 2? the diameter of the tympanum ; first 
finger a little shorter than the second; subarticular tubercles 
rather large, very prominent, 
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Hind limb long, the tibio-tarsal articulation reaching far be- 
vond the tip of the snout, the heels strongly overlapping when the 
limbs are folded at right angles to the body ; tibia 6 to 64 times 
as long as broad, 1} to I% times in length from snout to vent, a 
little shorter than the fore limb, longer than the foot. Toes with 
discs similar to but smaller than those of the fingers, webbed to 
the discs of the third and fifth, two phalanges of fourth free ; 
outer metatarsals separated nearly to the base; subarticular 
tubercles moderate; no tarsal fold; inner metatarsal tubercle 
oval, feebly prominent, + the length of the inner toe ; outer tubercle 
very small or absent. 

Skin smooth; a narrow glandular dorso-lateral fold, from 
above the tympanum to the hip, its distance from its fellow, on 
the back, 6 to 7 times in length from snout to vent. 

Greyish or olive above, with or without a narrow light verte- 
bral streak ; a blackish canthal streak and temporal spot; tym- 
panum reddish brown; upper lip with a light dark-edged streak ; 
limbs with dark cross-bands. Whitish beneath, throat and breast 
sometimes brown. 

Male unknown. 

Nasal bones. narrow, oblique, widely separated from each 
other and from the frontoparietals; ethmoid exposed above, 
truncate in front, not extending to the nasals. 


Measurements of types, in millimetres. 


From snout to vent Se SS 43 38 37 
Eeadmaae oe ae se Be 15 14 14 
Width of head a0 a8 a) 20 IS 14 13 
SHOULH ane x se Bed te 7 6 6 
Eye nas es fe 36 6 Be 5 5 
Interorbital width .. a aaa 355 3 3 
Tympanum ava ws ce 4 3 ; 3 3 
Fore limb se oe eee 31 28 27 
First finger ee of on eS 6 5 45 
Second finger a ae Ber Be) 6°5 5°5 5 
Third finger ae sa Fey it se) 9 : 9 
Fourth finger se 5c Se we) 6°5 5°5 S°5 
Hind limb Ee ste UGE). SGurs = 7eiah : la 
Tibia ie cic a rhaeea7, 29 26 25 
Foot at 50 ae cH $i 26 21 21 
Third toe Ss se Seen 7. 12 II II 
Fourth toe as Be 25 Pie) 21 18 18 
Fifth toe Se Ks Se re 2 15 14 14 


Habitat. This species is known from four specimens (female 
and half-grown) from the highlands of Lepauto, Luzon, Philippines. 


115. Rana mearnsii. 


Rana mearnst, Stejneg. Proc. U. S. Nat. Mus. XXVIII, 1905, P- 343- 
__ Vomerine teeth in oblique groups commencing on a line 
with the hinder edge of the choanae. 
Head longer than broad ; snout rather pointed, considerably 
longer than the eye; canthus rostralis well marked ; loreal region 
concave; nostril nearer the tip of the snout than the eye; inter- 
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orbital space broader than the upper eyelid; tympanum very 
distinct, about ¢ the diameter of the eye. 

Fingers very long, the third and fourth with very large discs, 
which are pointed anteriorly ; first finger much shorter than the 
second. 

Hind limb long, the tibio-tarsal articulation reaching con- 
siderably beyond the tip of the snout; tibia 13 times the length of 
head and body. ‘Toes with the tips dilated into small discs about 
the size of that of the first finger, nearly entirely webbed; a 
feeble inner metatarsal tubercle, about } the length of the inner 
toe. 

Skin smooth above, with a distinct patch of minute pointed 
pustules on the posterior two-thirds of the upper eyelid, anda 
similar one, with the pustules somewhat wider apart, above the 
tympanum; a distinct but very narrow glandular dorso-lateral 
fold. Throat and breast smooth, belly and posterior lower sur- 
face of thigh coarsely granulate. 

Olive-green above, the dorsal side of the head and back 
defined by a sharply marked yellow streak ; sides of head purplish 
brown; edge of upper lip yellowish ; indications of obscure dark 
cross-bars on the limbs ; hinder side of thighs dark purplish grey, 
sending upward a triangular projection to include the vent; below 
the latter, in the dark area, two sharply defined round yellow 
spots. Uniform pale yellow beneath. 

From snout to vent 62 millim. 

Habitat. Mindanao, Philippine Islands. Type in US. 
National Museum. 


116. Rana everetti. 


Rana everetti, Bouleng. Cat. Batr. Ecaud. p. 72, pl. vi (1882); Mocquard, 
Nouv. Arch. Mus. (3) II, 1890, p. 148. 

Vomerine teeth in short oblique series on a level with and 
extending beyond the posterior borders of the choanae, to which 
they are nearer than to each other. 

Head as long as broad, much depressed; snout rounded, 
scarcely projecting beyond the mouth, a little longer than the eye; 
canthus rostralis strong; loreal region very feebly oblique, con- 
cave ; nostril nearer the tip of the snout than the eye; distance 
between the nostrils equal to the interorbital width or to that of 
the upper eyelid ; tympanum very distinct, } the diameter of the 
eye, 4 times as long as its distance from the latter. 

Fingers long and slender, the tips dilated into large discs 
with a groove separating the upper from the lower surface, those 
of the third and fourth 2 the diameter of the tympanum ; first and 
second fingers equal, third longer than the snout; subarticular 
tubercles moderately large, very prominent. 

Hind limb rather long and slender, the tibio-tarsal articula- 
tion reaching between the eye and the nostril, the heels strongly 
overlapping when the limbs are folded at right angles to the body ; 
tibia 5 times as long as broad, 14 times in length from snout to 
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vent, shorter than the fore limb, a little longer than the foot. Toes 
with discs similar to those of the fingers, but smaller, webbed to 
the discs ; outer metatarsals separated nearly to the base; sub- 
articular tubercles rather small, very prominent; no tarsal fold ; 
inner metatarsal tubercle oval, feebly prominent, } the length of 
the inner toe; a very indistinct outer tubercle. 

Skin smooth above, with a rather indistinct glandular fold 
above the tympanum ; a glandular fold from below the eye to the 
shoulder, followed by a glandule. Belly and posterior half of 
lower surface of thighs granulate. 

Light greyish brown above, with round dark spots ; a darker 
band on the side of the head and body ; limbs with indistinct 
dark cross-bands. Lower parts white, hind limbs specked with 
greyish brown. 

Male unknown. 


Measurements of type specimens (¢ ). 


From snout to vent ae AS -. 87 millim. 
FHeadierr re as a6 wa 29 
Width of head ae 43 te eta20) 
Snout.. ie x a ser 112 
Eye Si at en ae alll) Silo} 
Interorbital width .. ota Hie or a7, 
Tympanum ue ae as Pig) 
Fore limb es ae ais Bon aby! 
First finger ces He 5 re ay 
Second finger Sie ae is von 12 
Third finger wa ee we ope 
Fourth finger 2% oF ae tr DE 
Hind limb 3 ae Ne ~ = 146 
Tibia aes on sie Bie so at 
Foot as as te a Be wey is 
Third toe A at 7 eee 
Fourth toe Ae an Te “oe gts 
Fifth toe Ns a eke 


Habitat. Vuzon, Philippines. Recorded by Mocquard from 
Mt. Kina Baloo, North Borneo. 

The type specimen, from Zamboanga, is the only one known to 
me, the specimens from Celebes, which I had referred to this 
species, being now regarded as inseparable from R. chalconota. 


117. Rana ishikawe. 


Buergeria ishikawe, Stejneg. Proc. Biol. Soc. Washingt. XIV, 1901, 
- 190. 

oe aoe. Stejneg. Herp. Fap. p. 132, fig. (1907). 

Vomerine teeth in short series behind the level of the choanae. 

Head as long as broad, much depressed; snout blunt, ver- 
tically truncate at the end, as long as the eye; canthus rostralis 
well marked; loreal region feebly oblique, concave ; nostril nearer 
the tip of the snout than the eye; interorbital region slightly 
broader than the upper eyelid; tympanum very distinct, $ the 
diameter of the eye and scarcely more than its distance from the 
latter. 
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Fingers moderately long, with rather large discs about 2 the 
diameter of the eye, first longer than the second. 

Tibio-tarsal articulation reaching between eye and tip of 
snout ; heels slightly overlapping ; tibia 21 times in length from 
snout to vent. Toes about 2 webbed, the discs a little smaller 
than those of the fingers ; subarticular tubercles small, prom 
a tarsal fold ; inner metatarsal tubercle flat, less than } the length 
of the inner toe ; no outer tubercle. 

Skin of upper surface exceedingly rough, even on the upper 
eyelids and on the sides of the head, the large tubercles wrinkled 
radially from a central prominence and surrounded concentrically 
by smaller tubercles. Lower surface finely granulate, except the 
posterior side of the thigh, which is coarsely so. 

Brownish above, with a network of chocolate brown sur- 
rounding the large insular tubercles, which are ochraceous-buff, 
with the central prominence darker brown ; lips pale, blotched with 
dark brown ; limbs cross-barred with dark brown and drab. Pale 
russet beneath, with a network of obscure whitish mottlings. 

From snout to vent 115 millim. 

Habitat. Woo Choo Islands (Okinawa Shima). 

The single specimen is preserved in the Imperial Museum, 
Tokyo. 

118. Rana crassiovis, sp. n. 


Vomerine teeth in short oblique series between the choanae, a 
little nearer to each other than to the latter. 

‘ Head as long as broad, much depressed ; snout rounded, feebly 
projecting beyond the mouth, as long as or slightly longer than 
the eye; canthus rostralis distinct; loreal region feebly oblique, 
very concave ; nostril a little nearer the tip of the snout than 
the eye; distance between the nostrils equal to the interorbital 
width or that of the upper eyelid ; tympanum very distinct, about 
5 the diameter of the eye, 24 times its distance from the latter. 

Fingers long and slender, with a slight derma! border, the 
tips dilated into moderately large discs with a groove separating 
the upper from the lower surface, as long as broad and measuring 
2 the diameter of the tympanum; first finger as long as the 
second, third much longer than the snout; subarticular tubercles 
rather large, very prominent. 

Hind limb long and slender, the tibio-tarsal articulation 
reaching far beyond the tip of the snout, the heels strongly over- 
lapping when the limbs are folded at right angles to the body; tibia 
53 to 6 times as long as broad, 1} to 1% times in length from 
snout to vent, a little shorter than the fore limb, longer than the 
foot. Toes with discs similar to but smaller than those of the 
fingers, webbed to the discs of the third and fifth, two phalanges 
‘of fourth free; outer metatarsals separated nearly to the base; 
subarticular tubercles rather small, prominent; no tarsal fold; 
inner metatarsal tubercle oval, feebly prominent, 4 the length of 
the inner toe; no outer tubercle. 
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Skin smooth or finely granulate above, coarsely granulate on 
the sides, smooth beneath; a short glandular fold above the tym- 
panum. 

Dark purplish brown above, with large darker spots or marb- 
lings, yellowish on the sides, with round black spots; hind limb 
with numerous, very regular dark cross-bands; hinder side of 
thighs blackish brown, with white vertical bars, continuation of 
the interspaces between the dark cross-bands of the upper surface. 
White beneath, throat and breast speckled or spotted with brown. 

Male unknown. 

Eggs very large and unpigmented, 3 millim. in diameter. 


Measurements of the types (2), in millimetres. 


From snout to vent 63 62 
Head a 23 21 
Width of head 23 21 
Snout 8 8 
Eye a3 8 7 
Interorbital width 5 5 
Tympanum 5 4 
Fore limb .. 44. 406 
First finger ie) G 
Second finger 10 9 
Third finger 15 14 
Fourth finger a ae aa tes, NALS) 9 
Hind limb oe Se ie p27 Le 
Tibia ie a os a ae AD 40 
Foot ae ot ee os Aer SYA 33 
Third toe .. ae ae ae 5a HS 19 
Fourth toe ae a Ms aes 31 28 
Fifth toe .. ais e oe ae 22 21 


Habitat. Korinchi, Sumatra, 4,000 feet. ‘The two specimens 
were obtained by the Robinson-Kloss Expedition! on the Batra- 
chians of which I prepared a report 6 years ago still unpublished. 

This species appears to be most nearly related to R. pantherina, 
van Kampen, likewise from Sumatra, which differs in having a 
larger tympanum, the interorbital space narrower than the upper 
eyelid, the first finger shorter than the second, and the belly 
granulate. 


119. Rana kampeni, n. n. 


Rana pantherina (non Fitz.), van Kampen, Nat. Tijdschr. Nederl. Ind. 
LXIX, 1910, p. 22, pl. i, fig. 2. 

Vomerine teeth in short oblique series extending somewhat 
beyond the level of the posterior borders of the choanae. 

Head as long as broad; snout rounded, feebly projecting 
beyond the mouth, as long as the eye; canthus rostralis strong ; 
loreal region feebly oblique, deeply concave ; nostril equally dis- 
tant from the eye and from the tip of the snout ; interorbital 


[Since Dr. Boulenger returned the final proof of this memoir his paper on 
the Batrachia and Reptiles of the Robinson-Kloss Expedition has been published. 
The reference, which has priority over the description given here, is Fourn. Fed. 
Malay States Mus.. VIII (2), 292 (1920). N. A.). 
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space narrower than the upper eyelid ; tympanum very distinct, 
about 2 the size of the eye. 

Fingers moderately long, the tips dilated into large discs, 
about as long as broad and 2 the diameter of the tympanum ; 
first finger shorter than the second, third longer than the snout. 

Hind limb very long and slender, the tibio-tarsal articulation 
reaching far beyond the tip of the snout; tibia 6 times as long as 
broad, 1% times in length from snout to vent, much longer than 
the foot. Toes with well developed discs smaller than those of 
the fingers, nearly entirely webbed ; outer metatarsals separated 
neatly to the base; inner metatarsal tubercle small; no outer 
tubercle. 

Skin smooth, belly granulate. 

Bluish grey above, with large bluish black spots with light 
centres ; limbs with dark cross-bands; white beneath. 

From snout to vent 36 millim. 

Habitat. Deli, Sumatra. 


120. Rana livida. 


’ Polypedates smaragdinus, Blyth, Fourn. As. Soc. Beng. XX1, 1852, p. 355- 

Polypedates lividus, Blyth, Fourn. As. Soc. Beng. XXIV, 1855, p. 718. 

Polypedates smaragdinus, Jerd. Proc. As. Soc. Beng. 1870, p. $3. 

eee chloronotus, Ginth. Proc. Zool. Soc. 1875, p- 560, pl. Ixv, 
Geers 

Rana Dilononate, Bouleng. Cat. Batr. Ecaud. p. 69 (1882). 

Rana livida, Bouleng. Ann. Mus. Geneva (2) V, 1887, p. 484, and Faun. 
Brit. Ind., Rept. p. 462 (1890); A. L. Butler, Fourn. N.H. Soc. 
Bomb. XV, 1903, p. 201; Bouleng. Faun. Mal. Pen., Rept. p. 245 
(1912). 

Vomerine teeth in straight or oblique series between or ex- 
tending a little beyond the choanae, equally distant from each 
other or nearer the latter. 

Head as long as broad or slightly broader than long, much 
depressed ; snout rounded, feebly projecting beyond the mouth, 
as long as or slightly longer or slightly shorter than the eye; 
canthus rostralis obtuse: loreal region very feebly oblique or 
nearly vertical, deeply concave; nostril a little nearer the tip of 
the snout than the eye ; distance between the nostrils equal to the 
width of the interorbital region or to that of the upper eyelid ; 
tympanum very distinct, 4 to 2 the diameter of the eye, I to 4 
times its distance from the latter. 

Fingers moderate, depressed, with more or less distinct dermal 
border, the tips dilated into very large discs, as long as broad, as 
large as or a little smaller than the tympanum, with a groove 
separating the upper from the lower surface ; first finger as long 
as or a little longer than the second, third longer than the snout ; 
subarticular tubercles large, very prominent. 

Hind limb long, the tibio-tarsal articulation reaching beyond 
the tip of the snout, the heels strongly overlapping when the 
limbs are folded at right angles to the body ; tibia 4 to 5 times 
as long as broad, 1% to 1% times in length of head and body, 
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shorter than the fore limb, longer than the foot. ‘oes with discs 
similar to those of the fingers, but smaller, feebly webbed, the web 
feebly notched and involving the base of the discs ; outer metatarsals 
separated to the base ; subarticular tubercles moderate ; no tarsal 
fold ; inner metatarsal tubercle oval, flat, 4 to 2 the length of the 
inner toe; no outer tubercle. 

Skin smooth, flanks and back of thighs granulate ; a glandular 
fold from below the eye to the shoulder, followed by a glandule. 

Upper surface of head and body green, with or without a few 
black spots, sides of head and body dark brown; a white streak 
along the upper lip ; limbs with blackish cross-bands ; groin and 
back of thighs with yellow spots or marblings. Lower parts white 
or yellowish, throat and breast usually brown or speckled with 
brown. 

Males with an external vocal sac on each side of the throat, in 
front of the arm; fore limb strong; a thick pad on the inner side 
of the first finger, covered during the breeding season, with a yellow- 
ish velvety horny layer. 

Nasal bones small, widely separated from each other ; eth- 
moid exposed above and truncate or rounded in front. Terminal 
phalanges T-shaped. 

Tadpoles from Tenasserim, referred with doubt to this species, 
and badly preserved as regards the labial teeth, are provided with 
a ventral sucking-disc, and are peculiar in having a round black 
spot on each side behind the eye and another on each side of the 
belly, near the base of the tail. 

Eggs 2 millimetres in diameter, not pigmented. 


Measurements, in millimetres. 


’ 

Be ey eRe Birt 5. OF Som 103) “EO. Dla: 

OS; aia iis nh We Ch ante lie G89 ea Pee 
From snout to vent = pose 5 MeO) 50) 7 49) 45, 105) 93) G0. 845100) -90 
Head .. ec a OMOmen LON Omen A ent OURO he2 0 pe2Om 2 Sea 2s oir 
Width of head .. oe Comte OTE OMENS) mes ONNCO RE OM OREO MES amy 
Snout 56 VY aero ta 6 (eG) KO) WO) IG) “eT At 
BYE. ine oe 7h \ lyfe Wo hela) 7 {OM LO stunt Oman Tea 
Interorbital width Sp sa FL aia 3 he NO OF ON Omen Aero. 
Tympanum Are gAy MAMP AT AAS ieAte Sete Fit eS?) (ashe On 5 
Fore limb Be gin FIG SEI SG wee Meo) on) AS OS So 
First finger oy fl nls FA in, Fi ORet2 Ay 2a Ue heen 
Second finger 7. SO VO icG Ru sGrs VOT siipter3: tr) ree ser iS 
Third finger LE LOwe TOP RIOnm LO Ope lom OntIc7 amen 2Ourst cs 
Fourth finger GAY Pai ag RG 7 (\* aS Ae D> ah awe 
Hind limb 95 93 99 90 88 87 170 170 164 160 180 174 
ai biaeer Boe Sl egOuIsOre 20) (5 20kEI5 7 Som 5 5mcrs2iO2er bo 
Foot .. 940) 2X Oe ag ey soy RD FA) Lyo) “IGto) is} 
Third toe LS ete Lon eet Als Lec Ome IONE 2566 275 310) 136 
Fourth toe BAS IDAHEZRI A DS! eeDs Cie AZIae Ae Age (Ate A5 Aut 
Fifth toe 2OrpETOM: Le Wel] Pee SA Ab 33) 84s 9G Eas 


1-10. Darjiling (types of P. chloronotus). 11-12, Thagata, Tenasserim. 


Habitat. Eastern Himalayas, hills of Assam, Tenasserim, and 
Perak. 

This handsome frog links the species grouped round R. chal- 
conota with R. latopalmata and its allies, and speaks against Cope’s 
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genus Amolops, which one might otherwise feel justified to accept, 
at least as a subgenus. 


121. Rana ricketti. 
Rana rickettt, Bouleng. Proc. Zool. Soc. 1899, p. 168, pl. xix, fig. 2. 


Vomerine teeth in small groups close together behind the 
level of the choanae. 

Head as long as broad or a little broader than long, very 
strongly depressed ; snout rounded, projecting beyond the mouth, 
shorter than the eye; canthus rostralis distinct; loreal region 
nearly vertical, concave; nostril equally distant from the eye 
and from the end of the snout; distance between the nostrils 
greater than the interorbital width, which is equal to or a little 
less than that of the upper eyelid; tympanum more or less dis- 
tinct, ? to } the diameter of the eye, 34 to once its distance from 
the latter. 

Fingers rather short, flattened, with distinct dermal border, 
ending in large round discs, at least as large as the tympanum, with 
a groove separating the upper from the lower surface and another 
above corresponding to the long transverse limb of the terminal 
phalanx; first finger shorter than the second, third much longer 
than the snout ; subarticular tubercles rather small, feebly promin- 
efit. 

Hind limb long, the tibio-tarsal articulation reaching the tip 
of the snout or not quite so far, the heels overlapping when the limbs 
are folded at right angles to the body ; tibia 3$ to 4 times as long 
as broad, 1% to 2 times in length from snout to vent, a little shorter 
than the fore limb, a little longer than the foot. Toes with large 
discs similar to those of the fingers but a little smaller, completely 
webbed, the web involving the base of the discs; outer meta- 
tarsals separated to the base ; subarticular tubercles rather small, 
feebly prominent ; no tarsal fold ; inner metatarsal tubercle oval, 
flat, 3 the length of the inner toe; no outer tubercle. 

Skin smooth above or finely shagreened and with scattered 
small flat warts; a glandular fold above the tympanum ; belly 
more or less distinctly granulate. 

Olive above, with large dark spots or marblings; a dark streak 
on each side of the head, passing through the eye; limbs with 
regular dark cross-bands. Whitish beneath, throat, or throat and 
breast, spotted or marbled with brown. 

Males without vocal sacs; a large pad on the inner side of the 
first finger, covered with large round yellowish horny granules. 

Nasals very small, widely separated from each other and from 
the ethmoid, which is exposed above and rounded in front. Ter- 
minal phalanges T-shaped, with very long transverse liunb. 
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Measurements, in millimetres. 


I. 2k 33 4. 5. 

+ + eg ¢ ¢ 
From snout to vent .. seo 32 46 55 54 
Head ae ote i 14 12 15 17 17 
Width of head Be ten TA 12 16 19 18 
Snout- He ste ene 3°5 5 5°35 535 
Eye aie 50 Boe, Mae Sz SOs 7/ i 
Interorbital width 3 De 4 4. 3.5 
Tympanum 2 10s 15 2 2 
Fore limb .. 22 18 28 AY 30 
First finger 475 3°5 Aaa aes 5°5 
Second finger 5 A SS) 7 65 
Third finger 6°5 Gortre PEGhs: | nfo) 9 
Fourth finger ae Sige. pees BS es 6 
Hind limb .. a6 so OL 50 76 88 86 
Tibia Se : Fe 2S) 16 26 2¢ 28 
Foot ns se i 14 23 26 24 
Third toe .. is va TO 8 12 16 15 
Fourth toe =i arene 12 19 22 20 
Fifth toe .. oe Sey ae fe) 5 18 16 


1-2. Kuatun (types). 3-5. Man Son Mts. 


Hatitat. Kuatun Mountains in the N.-W. of the Chinese 
Province of Fokien (3,000-4,000 feet), and Man Son Mountains, 
Tonkin (3,000-4,000 ft.), near the Chinese Province of Kwangsi. 


121. Rana latopalmata. 


Polypedates ? marmoratus, Blyth, Fourn. As. Soc. Beng. XXIV, 1858, 
p. 188; Anders. Proc. Zool. Soc. 1871, p. 209; Stoliczka, Proc. As. 
Soc. Beng. 1872, p. 108; Anders. Anat. Zool. Res. Yunn. p. 842 
(1879). 

Polypedates afghana, Giinth. Cat. Batr. Sal. p. 81 (1858), and Rept. Brit. 
Ind. p 432 (1864). 

Amolops afghanus, Cope, Nat. Hist. Rev. 1865, p. 117- 

? Ixalus kakhienensis, Anders. Anat. Zool. Res. Yunn, p. 845, pl. Ixxvin, 
fig. 6. 

Rana “afghana, Bouleng. Cat. Batr. Ecaud. p. 69 (1882), and Ann. Mus. 
Genova, (2) V, 1887, p. 420; Annand. Rec. Ind. Mus. VIII, 1912, 


p. 24, pl. iv, fig. 3. 
Rana latopalmata, Bouleng. Cat. p. 464, Faun. Ind., Rept. p. 462 (1890), 
Ann. Mus. Genova (2) XIII, 1893, p. 337, and Proc. Zool. Soc. 1893, 
p- 526, pl. xhii, fig. 3. 
Ixalus argus, Annand. Rec. Ind. Mus. VIII; 1912, p. 16, pl. iti, fig. 3. 
Vomerine teeth in short transverse or feebly oblique series or 
small groups between the choanae or just behind the level of 
their posterior borders, nearer to each other than to the latter. 
Head as long as broad or a little broader than long, much 
depressed; snout rounded or truncate, feebly projecting beyond the 
mouth, as long as the eye; canthus rostralis obtuse; loreal region 
feebly oblique, concave; nostril equally distant from the eye and 
from the tip of the snout, or a little nearer the latter ; distance 
between the nostrils equal to or a little greater than the width 
of the interorbital space, which is equal to or a little less than that 
of the upper eyelid; tympanum more or less distinct, sometimes 
covered with granulations, ? to ? the diameter of the eye, 3 to 13 
times its distance from the latter. 
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Fingers moderately long depressed, with distinct dermal border, 
with very large discs, broader than long and much larger than the 
tympanum, bearing a groove separating the upper from the lower 
surface and another above, corresponding to the long transverse limb 
of the terminal phalanx ; first finger as long as or shorter than 
the second, third 14 to 1; times as long as the snout ; subarticular 
tubercles moderately large, moderately prominent, 

Hind limb long, the tibio-tarsal articulation reaching beyond 
the tip of the snout, the heels strongly overlapping when the limbs 
ate folded at right angles to the body ; tibia 4 to 54 times as long as 
broad, 12 to 1? times in length from snout to vent, shorter than 
the fore limb, longer than the foot. Toes with large discs similar 
to those of the fingers but considerably smaller, completely webbed, 
the web feebly notched and involving the base of the discs ; 
outer metatarsals separated to the base; subarticular tubercles 
moderately large or rather small, moderately prominent ; no tarsal 
fold; inner metatarsal tubercle oval or elliptic, flat, } to } the length 
of the inner toe; no outer tubercle. 

Skin smooth or finely granulate above, sides sometimes with 
rather large warts; a glandular fold above the tympanum. Belly 
and posterior half of lower surface of thighs more or less granulate. 

Brown or dark olive above, spotted or marbled with blackish , 
or with greyish variegations ; limbs with dark cross-bands. Yellow- 
ish beneath, uniform or marbled with brown. 

Males with an external vocal sac on each side of the throat, in 
front of the arm; fore limb strong, with a large pad on the inner 
side of the first finger, covered during the breeding season with 
a velvety greyish horny layer. 

Nasal bones small and widely separated from each other 
and from the ethmoid, which is truncate or rounded in front. 
Terminal phalanges T-shaped, the transverse limb longer than the 
longitudinal. 

Tadpole with a large ventral sucking-disc, truncate in front, 
free on the sides and behind. Tail about 14 times the length of 
the body, pointed, the dorsal crest commencing at a short distance 
from the body. Beak strong, black; lip much developed, not 
fringed, with 8 upper (3 uninterrupted) and 3 lower (2 uninterrupt- 
ed) series of horny teeth. 

Eggs 14 to 2 millim. in diameter, not pigmented. 


Measurements, in mallimetres. 


I 2. 3. 4 5 (he eS Oy TOs) te 02 esau: 

Das i pea ee OP a 
From snout to vent 90 77 160. 46 160 ‘01° 690 90 84° 83) 80 75) 82554 
Head he BT (29. 22-48 332° 29.230. . 3028 1204 27.4 2027 
Width of head Th yf PA Mie. AGE SEP SO) a Si. 30 eke 
Snout Ae TOe Oy co, OT 2) Get uO sal O a O bel O me Ohare) mul Onur 
Eye Fee TOM MO! 1710s --D = SL 2h LOMstOL TORMIO SON s.OmmOMme OnEn 
Interorbital width Gi BS A. A. Sa 7 iO 7 oe 7 te a ee Oper OPERA 
Tympanum .. .: 343. Bo (2 yee 2413558 38 5s eee ese es 
Fore limb .. Ae OF SO! 42) 333 104) 1O4N 59) OO 1857. Ol = 54 55 35 
First finger .. 2 TIA -1O) °F: ¥ 27K 1S) VUS\e VOM ear yer Cen dene lee ey, 
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Vo eee Ase Se On Fr a.) QO. IO, Mice b2eanee T4a. TS, 

eed ee ae ge 8! lg Cig ate re 9 
Second finger as [a OMotm et peats a 1203. 12 TA 12. coe noeeeom 7 
Third finger .. ar TOMebo Lee OneiOMe TOME Low alon ely. Se LO) plz a Li 10 
Fourth finger os Ome men Omens eel ul, ee 2. 12) TT Tay ip AS: 
Hind limb 162 135 108 89 170 168 163 160 154 158 146 145 144 90 94 
Tibia vs + BG? 54711130. 20 58057 55) 53 55%.° 53) 50 507 49 30 33 
Foot ae oie ADSONGONEZ See 5O 49) AOR Asn AGe 4On AO, 45.5 26, 27, 
ihirditoe, Va. : DG Prfie Aw VUZE BAS} GIS) AAS) Dy AW ORS) IS gy a (Gye) 
Fourth toe oa AL sae 25 22243) A2 Al AO 38" 40y 26) Bb 935 22. 2: 
Fifth toe oe oF Soup 2 Cm LOUm emo 2n | 335 2 Ons 22a ONN 2G eon rom | TO 


I-10, Darjiling. 11-12. Putao plain, N. Burma. 13-14. Thayetmyo. 15. Ten- 
asserim (type). 16. ? (type of Polypedates afghana). 


Habitat. astern Himalayas, between 1,000 and 6,000 feet, 
Khasi hills, Southern Yunnan and hills of Burma as far south as 
‘Tenasserim. 

123. Rana himalayana. 
Rana himalayana, Bouleng, Ann. and Mag. N.H. (6) UL, 1888, p. 507, 
and Faun. Ind., Rept. p. 463 (1890). 

Vomerine teeth in short oblique groups between or just behind 
the choanae, which are unusually small, nearer to each other than 
to the latter. 

Head a little broader than long, much depressed ; snout round- 
ed, feebly projecting beyond the mouth, as long as the eye; can- 
thus rostralis obtuse; loreal region feebly oblique, concave ; 
nostril a little nearer the eye than the end of the snout ; distance 
between the nostrils a little greater than the width of the inter- 
orbital space, which equals that of the upper eyelid ; tympanum 
very indistinct, + to + the diameter of the eye, 2 to once its dis- 
tance from the latter. 

Fingers very long, with very large discs, broader than long, 
bearing a groove separating ths upper from the lower surface and 
another above, corresponding to the long transverse limb of the 
terminal phalanx; first finger shorter than the second, the tip 
merely swollen, third 24 to 24 times as long as the snout ; sub- 
articular tubercles moderate. 

Hind limb long, the tibio-tarsal articulation reaching beyond 
the tip of the snout, the heels strongly overlapping when the limbs 
are folded at right angles to the body ; tibia 4 to 43 times as long 
as broad, 13 to 1% times in length from snout to vent, shorter than 
the fore limb, longer than the foot. Toes with large discs similar 
to those of the fingers but considerably smaller, completely webbed, 
the web feebly notched and involving the base of the discs; 
outer metatarsals separated to the base; subarticular tubercles 
moderate; no tarsal fold; inner metatarsal tubercle oval or 
elliptic, flat, } to 2 the length of the inner toe; no outer tubercle. 

Skin smooth above, with small granules on the sides and 
temples ; a more or less distinct glandular fold above the tym- 
panum. Belly and posterior half of lower surface of thighs granu- 
iate. 

Olive or greyish above, with rather indistinct large, round, 
darker spots on the body and cross-bands on the limbs ; hinder 
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side of thighs purplish brown. Lower parts brownish or pale 
olive. 

Males with internal vocal sacs ; fore limb strong ; a thick pad 
on the inner side of the first finger: 

Nasal bones extremely narrow, oblique, widely separated from 
each other and from the ethmoid, which is exposed above, 
rounded in front, and produced between them. ‘Terminal phalanges 
as in R. latopalmata. 

The tadpole from Darjiling described by Annandale (Journ. 
As. Soc. Beng. (2) II, 1906, p. 290) as differing from that ot R. 


latopalmata in the fringed lower lip, the dental formula G =) and 


2 


the uniform coloration, perhaps belongs to this species. 


Measurements, in millimetres (types). 


rol of + 2 
From snout to vent 2 Le eS 74. 83 80 
Head .. Ag he ye 22 2 27 27 
Width of head .. ae ao. 25 27 28 2 
Snout . ae 5 ae 8 8 9 9 
Eye bed si sero 8 9 9 
ETN width is bse ee ¥(5) 6 Fi 6 
Tympanum P be es tee 2 3 3 
Fore limb én oe ton bao: 61 67 65 
First finger He oe icf LO IO II II 
Second finger aid a Ae 12 15 15 
Third finger are ie Hey 20 21 2: 22 
Fourth finger ne si a nel 14 17 17 
Hind limb Pe os By sy ai invoye (> 
Tibia on oe vas AQ 47 50 52 
Foot x6 60 ao, 2 45 47 AQ 
Third toe oe Ve Sean) 25 26 28 
Fourth toe aie bs sone 33 37 39 42 
Fifth toe sie a 56 29) 30 30 31 


Habitat. Darjiling, Eastern Himalayas. 


124. Rana formosa, 


Rhacophorus formosus, Giinth, Proc. Zool. Soc. 1875, p. 573, pl. Ixv, fig. B. 
Rana formosa, Bouleng. Cat. Batr. Ecaud. p. 70 (1882), and Faztn. ‘Tad. 
Rept. p. 403 (1800). 

Vomerine teeth in oblique groups just behind the level of the 
choanae, nearer to each other than to the latter. 

Head as long as broad or slightly broader than long, much 
depressed ; snout rounded, feebly projecting beyond the mouth, 
as long as or alittle shorter than the eye; canthus rostralis obtuse ; 
loreal region feebly oblique, concave; nostril equally distant from 
the eye and from the tip of the snout or a little nearer the former ; 
distance between the nostrils a little greater than the width of the 
interorbital space, which equals that of the upper eyelid; tym- 
panum more or less distinct, or very indistinct, ; to ? the diameter 
of the eye, 3 to 1} times its distance from the latter, 

rinses very long, with very large discs, broader than long, 
bearing a groove separating the upper from the lower surface and 
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another above, corresponding to the long transverse limb of the 
terminal phalanx; first finger shorter than the second, the tip 
merely swollen, third 2} to 3 times as long as the snout; sub- 
articular tubercles moderate. 

Hind limb long, the tibio-tarsal articulation reaching the 
nostril or the tip of the snout, the heels strongly overlapping 
when the limbs are folded at right angles to the body ; tibia 44 to 
54 times as long as broad, 13 to 13 times in length from snout 
to vent, shorter than the fore limb, as long as or slightly longer 
than the foot. ‘Toes with large discs similar to those of the fingers 
but considerably smaller, completely webbed, the web rather 
deeply notched but involving the base of the discs ; outer meta- 
tarsals separated to the base; subarticular tubercles moderate ; 
no tarsal fold; inner metatarsal tubercle oval, flat, 4 to 2 the 

length of the inner toe; no outer tubercle. 
Skin smooth above ; a glandular fold above the tympanum. 
Belly granulate. 

Bright green above, with sharply defined black or blackish spots 
on the head and body; the ground colour may be reduced to a net- 
work between the spots; spots on the back and cross-bands on the 
limbs ; hinder side of thighs marbled with black. Lower parts and 
web between the toes brown or marbled brown and whitish. 

Males with internal vocal sacs ; fore limb strong ; a thick pad 
on the inner side of the first finger, covered, during the breeding 
season, with a velvety yellowish horny layer. 

Nasal bones extremely narrow, oblique, widely separated from 
each other and from the ethmoid, which is largely exposed above, 
obtusely pointed in front, and produced between them. ‘Terminal 
phalanges as in the preceding. 


Measurements, in millimetres. 


I. 2. Bo 4. 5. 6. Whe 

~ o $ $ - * + 
From snout tovent.. 64 53 67 67 75 57 53 
Head  .. FO, 18 22 22 23 19 19 
Width of head a 20 18 23 23 2 20 20 
Snout .. sis’ 1G 5 6 6 8 6 6 
Eye ap SOG 6 7 7 8 6 6 
Interorbital width .. 4 4 4 4 6 5 4 
Tympanum Aes: 2B 2 2°5 3 2 2 
Fore limb sc. 39 50 52 56 41 41 
First finger so) 6 9 9 10 7, 7 
Second finger ee 7 II 12 12 10 9 
Third finger 5557 12 18 17 18 15 15 
Fourth finger 95 iL 7 12 12 12 II 10 
Hind limb no EE Oy; Voy Ao) WH HO 96 
Tibia oe See 7) 32 38 38 AI 34. 32 
Foot ar Bie AY 31 38 38 40 33 31 
Third toe sor Oo 18 22 22 22 17 uy) 
Fourth toe sea s2 25 32 32 34. 2 23 
Fifth toe. . Bae: 20 24 23 26 19 18 


_ 1. Khasi Hills (type). 2. Soondrijal, Nepal. 3-4. Darjiling. 5-7. Mussoorie, 
Himalayas. 


Habitat. Khasi hills and Himalayas. 
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125. Rana hainanensis. 


Staurvois hainanensis, Bouleng. Proc. Zool. Soc. 1899, p- 958, pl. Ixvui, 


fie,2- I. Vogt, Sttsb.. Ges. Nat. Me ber), 1013, p- 225 


Vomerine teeth absent. A feeble tooth-like bony process in 
front of the lower jaw. 

Head alittle broader than long, much depressed ; snout round- 
ed, scarcely projecting beyond the mouth, shorter than the eye ; can- 
thus rostralis distinct ; loreal region feebly oblique, deeply concave ; 
nostril equally distant from the eye and from the end of the snout ; 
distance between the nostrils greater than the interorbital width, 
which equals that of the upper eyelid; tympanum distinct, ; to = 
the diameter of the eye, $ to once its distance from the latter. 

Fingers rather slender, with a distinct dermal border, the tips 
dilated into very large discs which are a little broader than long, 
much larger than the tympanum, with a groove separating the upper 
from the lower surface and another above, corresponding to the 
long transverse limb of the terminal phalanx; first finger shorter 
than the second, third twice as long as the snout; subarticular 
tubercles rather small, feebly prominent. 

Hind limb long, tibio-tarsal articulation reaching the tip of 
the snout or slightly beyond, the heels overlapping when the limbs 
are folded at right angles to the body; tibia 4 times as long as 
broad, 13 to 13 times in length from snout to vent, shorter than the 
fore limb, longer than the foot. ‘Toes with large discs similar to those 
of the fingers but smaller, completely webbed, the web involving 
the base of the discs; outer metatarsals separated to the base ; 
subarticular tubercles rather small, feebly prominent; no tarsal 
fold; inner metatarsal tubercle flat, scarcely distinct, about 3} the 
length of the inner toe; no outer tubercle. 

Skin smooth above in the adult, warty in the young; a glandu- 

lar fold above the tympanum ; lower parts smooth. 

Olive above, spotted with black, or black with pale olive 
markings; limbs with dark cross-bands; hinder side of thighs with 
a black reticulation. Lower parts white. 

Male unknown. 

Tadpole with a large ventral adhesive disc, free on the borders, 
truncate in front. ‘Tail pointed, twice as long as the body, the 
dorsal crest not extending to the base of the muscular part. Beak 
black, with feebly denticulate edge ; lip large, with 3 uninterrupted 
upper and 2 pairs of lower series of horny teeth in front and 2 un- 
interrupted and 1 narrowly interrupted series behind. 


Measurements, in millimetres. 


From snout to vent zs a6 .. 58 millim. 
Head Se is ee a se LO 

Width of head oe ee EN he, ail 

Snout ae 6 

Eye we oe 4 
Interorbital width .. 5 
Tympanum 2°5 
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Fore limb a Me ote -. 37 millim. 
First finger ae ve os eee 7 
Second finger af ste ae ae, iG 
Third finger ne ae ee oe SUS, 
Fourth finger te Aa i epee 8 
Hind limb ae ce ee ae OA, 
Tibia ee Se te 0 sta -32 
Foot = oe sic $< Sey; 
Third toe.. as AC i arse LS 
Fourth toe Be Ss a6 Bey eee 
Fifth toe . - sé a Ae wee) TT. 


Habitat. Hainan. 

Although deprived of vomerine teeth, this frog is too closely 
related to R. latopalmata to be generically separated from it, but it 
connects Rana with Staurois, to which genus it was originally 
referred. 


al es ; 
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